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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees

establis
technical

and nonrgovernmental, in liaison with 1ISO and IEC, also take part in the work. In the field of inferma
technology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Internatipnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.

The ma

Standardls adopted by the joint technical committee are circulated to national bodies for voting. Publication

an Interr

Attentior
rights. 19

This thirgl edition cancels and replaces the second edition of ISO/IEC.8825-5:2008 which has been technic

revised.

ISO/IEC

Subcompmittee SC 6, Telecommunications and information exchange between systems, in collaboration \

ITU-T. T

committees collaborate in fields of mutual interest. Other international organizations, governme

n task of the joint technical committee is to prepare International Standafds. Draft Internatio

ational Standard requires approval by at least 75 % of the national bodies casting a vote.

O and IEC shall not be held responsible for identifying any or all,such patent rights.

It also incorporates ISO/IEC 8825-5:2008/Cor.1:2012 and}SO/IEC 8825-5:2008.Cor.2:2014.

8825-5 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technolg

he identical text is published as ITU-T X.694 (08/2015).

ed by the respective organization to deal with particular fields of technical activity. ISO and }EC
i

tal
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nal
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is drawn to the possibility that some of the elements of this document may be the subject of patent
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ay,
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Information technology — ASN.1 encoding rules: Mapping W3C XML
schema definitions into ASN.1
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mmendation ITU-T X.694 | ISO/IEC 8825-5 defines rules for mapping an XSD Schema (a schema conformirn

XML Schema specification) to an ASN.1 schema in order to use ASN.1 encoding rules such as the Basic E
5 (BER), the Distinguished Encoding Rules (DER), the Packed Encoding Rules (PER) or the XMI-Encodin
R) for the transfer of information defined by the XSD Schema.

ise of this Recommendation | International Standard with the ASN.1 Extended XML Encoding Rules (EXTE

provides the same XML representation of values as that defined by the original XSD Schema, but also prov
y to encode the specified XML with an efficient binary representation (binary XML). An XML document
erted to binary XML (for storage or transfer) using the ASN.1 generated by this mapping, and the resulting bir
nverted back to the same XML document for further XML processing.

versions of the mapping are defined. Version 1 of the mapping was published in 2004, and a Corrigend
bquently issued renaming the types DATE-TIME and DURATION, inAnnex A (in order to avoid conflict
E-TIME and DURATION types defined in Rec. ITU-T X.680 | ISOAEC 8824-1). The Version 2 mapping
ent in two areas: the ASN.1 time types are used rather than VisibleString for mappings of dates and tin
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chanpes to the mapping provide much more compact binary encodings for the XML specified by the XSD.
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foset specification (Rec. ITU-T X.891 | ISO/IEC 24824-1) issused for the mapping of XSD wild-cards. Bo|

OTE — The specification of the Version 1 mapping (with applicable corrections) will be maintained in the next editio}
ecommendation | International Standard, but it is expected that subsequent editions will document only the Version 2 ma|

ication of the ASN.1 extended XML Encoding Rules to both versions of the mapping will produce the san]
Ch is the same as that specified by the XSD)xHowever, application of other ASN.1 encoding rules to the V
ing results in a verbose character-based enc¢eding of date and time types and of XSD wild-cards, whilst app
e Version 2 mapping results in a moré.compact binary encoding using ASN.1 time types and the Fag
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.
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pproval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution. ].

me areas of information technology which fall within ITU-T's purview, the necessary standard
red on a collaborative basis with ISO and IEC.

NOTE

is Recommendation, the expression "Administration" is used for conciseness to indicate b
mmunication administration and a recognized operating agencys

pliance with this Recommendation is voluntary. However, the Recommendation may contain c
atory provisions (to ensure, e.g., interoperability ¢on" applicability) and compliance with
mmendation is achieved when all of these mandatory provisions are met. The words "shall" or some
atory language such as "must" and the negative equivalents are used to express requirements. The
words does not suggest that compliance with the Recommendation is required of any party.
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Introduction

This Recommendation | International Standard specifies Version 1 and Version 2 of a mapping from a W3C XML Schema
definition (an XSD Schema) into an ASN.1 schema. The mappings can be applied to any XSD Schema. Both mappings
specify the generation of one or more ASN.1 modules containing type definitions, together with ASN.1 XER encoding
instructions. These are jointly described as an ASN.1 schema for XML documents. This ASN.1 schema (produced by
either Version of the mapping), when used with the ASN.1 Extended XML Encoding Rules (EXTENDED-XER), can be
used to generate and to validate the same set of W3C XML 1.0 documents as the original XSD Schema. The resulting
ASN.1 types and encodings support the same semantic content as the XSD Schema. Thus ASN.1 tools can be used

interc

hangeably with XSD tools for the generation and processing of the specified XML documents.

Other standardized ASN.1 encoding rules, such as the Distinguished Encoding Rules (DER) or the Packed Encoding
Rules (PER), can be used in conjunction with this standardized mapping, but produce encodings for Version 2 of the
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or wildcards.

ombination of this Recommendation | International Standard with ASN.1 Encoding Rules pfovides
hrdized and vendor-independent compact and canonical binary encodings for data originally definéd,using an

ASN.1 schema provides a clear separation between the specification of the information centent of messages
ct syntax) and the precise form of the XML document (for example, use of attributesinstead of elements).
5 in both a clearer and generally a less verbose schema than the original XSD Schemas

ASN.1 type assignments that correspond to each of the XSD built-in types for\Vetsion 1 of the mapping. Map
D Schemas into ASN.1 schemas either import the type reference names of\those type assignments or inclu
efinitions in-line.

X B also forms an integral part of this Recommendation | Internatiorial‘Standard and provides the ASN.1 modu
bn 2 of the mapping.

k C does not form an integral part of this Recommendation [*International Standard, and summarizes the
ational Standard.Annex D does not form an integral part of this Recommendation | International Standard, and|
bles of the mapping of XSD Schemas into ASN.1 schemas.

k E does not form an integral part of this Recommendation | International Standard, and describes the use
ng defined in this Recommendation | International Standard, in conjunction with standardized ASN.1 End
| to provide compact and canonical encodings for data defined using an XSD Schema.
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

1

Information technology — ASN.1 encoding rules: Mapping W3C XML
schema definitions into ASN.1

Scope

This Recommendation | International Standard specifies two Versions of a mapping from any XSD Schema into an ASN.1
schema. The ASN.1 schema for both Versions support the same semantics and validate the same set of XML documents.
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ecommendation | International Standard specifies the final XER encoding instructions that are to be applied 3
defined mapping to ASN.1 types, but does not specify which syntactic form is to be used for the specificat|
final XER encoding instructions, or the order or manner of their assignment.

DTE — Implementers of tools generating these mappings may choose any syntactic form or order of assignment thatresult

b type prefix form, but use of an XER Encoding Control Section may be preferred for the mapping of a complete XSD S
a matter of style.

are different ways (syntactically) of assigning XER encoding instructions for use in EXTENDED-XER encq
cample, use of ASN.1 type prefix encoding instructions or use of an XER encoding ¢ontrol section). The chg
syntactic forms is a matter of style and is outside the scope of this Recommendatien }International Standard.

Normative references

pllowing Recommendations | International Standards and W3C spegifications contain provisions which, th
nce in this text, constitute provisions of this Recommendation | International Standard. At the time of publig
itions indicated were valid. All Recommendations, Internatienal*‘Standards and W3C specifications are subj
pn, and parties to agreements based on this Recommendation | International Standard are encouraged to inves
pssibility of applying the most recent edition of the Recommendations, International Standards and
ications listed below. Members of IEC and ISO maintain registers of currently valid International Standard
pmmunication Standardization Bureau of the ITU nf@intains a list of currently valid ITU-T Recommendation
maintains a list of currently valid W3C specifications. The reference to a document within this Recommend
ational Standard does not give it, as a stand<alone document, the status of a Recommendation or Interna
ard.
DTE — This Recommendation | Internatipnal‘Standard is based on ISO/IEC 10646:2003 and the Unicode standard
P.0:2002. It cannot be applied using later versions of these two standards.

Identical Recommendations | International Standards

DTE — The complete set of ASN.1 Recommendations | International Standards are listed below, as they can all be applic
rticular uses of this Regcommiendation | International Standard. Where these are not directly referenced in the body
commendation | Interndtional Standard, a  symbol is added to the reference.

—  Recommendation ITU-T X.680 (2015) | ISO/IEC 8824-1:2015, Information technology — Abstract §
Notation One (ASN.1): Specification of basic notation.

— Regommendation ITU-T X.681 (2015) | ISO/IEC 8824-2:2015, Information technology — Abstract §
Notation One (ASN.1): Information object specification.

-~ " Recommendation ITU-T X.682 (2015) | ISO/IEC 8824-3:2015, Information technology — Abstract §
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Notation One (ASN.1): Constraint specification

—  Recommendation ITU-T X.683 (2015) | ISO/IEC 8824-4:2015, Information technology — Abstract Syntax

Notation One (ASN.1): Parameterization of ASN.1 specifications. ¥

—  Recommendation ITU-T X.690 (2015) | ISO/IEC 8825-1:2015, Information technology — ASN.1 encoding
Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER), and Distinguished

Encoding Rules (DER).

—  Recommendation ITU-T X.691 (2015) | ISO/IEC 8825-2:2015, Information technology — ASN.1 encoding

rules: Specification of Packed Encoding Rules (PER).

—  Recommendation ITU-T X.692 (2015) | ISO/IEC 8825-3:2015, Information technology — ASN.1 encoding

rules: Specification of Encoding Control Notation (ECN). ¥
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—  Recommendation ITU-T X.693 (2015) | ISO/IEC 8825-4:2015, Information technology — ASN.1 encoding
rules: XML Encoding Rules (XER).

—  Recommendation ITU-T X.891 (2005) | ISO/IEC 24824-1:2007, Information technology — Generic
Applications of ASN.1: Fast Infoset.

Additional references

— IS0 8601:2004, Data elements and interchange formats — Information interchange — Representation of
dates and times.

— ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS).

- W3C XML 1.0:2000, Extensible Markup Language (XML) 1 0 (Second Edltlon) W3C Recommendatlon
echnology,
Institut National de Recherche en Informatique et en Automathue Kelo University),
http://iwww.w3.0rg/TR/2000/REC-xmI-20001006.

—  W3C XML Namespaces:1999, Namespaces in XML, W3C Recommendation, Copyright © [f14 Jahuary
1999] World Wide Web Consortium, (Massachusetts Institute of Technology, Institut National de
Recherche en Informatique et en Automatique, Keio University), http://www.w3.0rg/FR/1999/REC-xml-
names-19990114.

—  W3C XML Information Set:2001, XML Information Set, W3C Recommendation, Copyright ©
[24 October 2001] World Wide Web Consortium (Massachusetts Institute ofdechnology, Institut National
de Recherche en Informatique et en Automatique, Keio University), http#/www.w3.0rg/TR/2001/RE¢-xml-
infoset-20011024.

—  W3C XML Schema:2001, XML Schema Part 1: Structures, W3C-Recommendation, Copyright © [2 May
2001] World Wide Web Consortium, (Massachusetts Institute” of Technology, Institut National de
Recherche en Informatique et en Automatique, Keio Uniyersity), http://www.w3.0rg/TR/2001/REC-
xmlschema-1-20010502.

—  W3C XML Schema:2001, XML Schema Part 2: Datatypes, W3C Recommendation, Copyright © [2 May
2001] World Wide Web Consortium, (Massachusetts Institute of Technology, Institut National de
Recherche en Informatique et en Automatique,” Keio University), http://www.w3.0rg/TR/2001{REC-
xmlschema-2-20010502.

NOTE — When the reference "W3C XMIX\Schema" is used in this Recommendation | International Standard, it
refers to W3C XML Schema Part 1 and W3C XML Schema Part 2.

— IETF RFC 2396 (1998), Uniform Resource Identifiers (URI): Generic Syntax.
— IETF RFC 1766 (1995), Tags-for-the Identification of Languages.

Definitions

Imported definitions

3.1.1 This Recommendation | International Standard uses the terms defined in Rec. ITU-T X.680 | ISO/IEC 8§824-1

and i Rec. ITU-T X693 | ISO/IEC 8825-4.

NOTE — In particular, the terms "final XER encoding instructions", "type prefix" and "XER encoding control section" are defined
injthe abovesthentioned Recommendations | International Standards.

3.1.2 This' Recommendation | International Standard also uses the terms defined in W3C XML Schema and|W3C

XML|Iafermation Set.

NOTE 1 — It 1s believed that these terms do not conflict with the terms referenced in 3.1.1. If such a conflict occurs, the definition
of the term in 3.1.1 applies.

NOTE 2 — In particular, the terms "schema component" and "property (of a schema component)" are defined in W3C XML Schema,
and the terms "element information item" and "attribute information item" are defined in W3C XML Information Set.

NOTE 3 — The terms "top-level simple type definition" and "top-level complex type definition" do not include XSD built-in types, when
used in this Recommendation | International Standard.
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Additional definitions

For the purposes of this Recommendation | International Standard, the following additional definitions apply:

3.2.1
3.2.2
3.2.3

4

XSD namespace: A namespace with a URI of "http://www.w3.0rg/2001/XMLSchema".
XSI namespace: A namespace with a URI of "http://www.w3.0rg/2001/XMLSchema-instance".

XML namespace: A namespace with a URI of "http://www.w3.org/XML/1998/namespace".

Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:

ACONT 1

5

5.1
8824-

5.2
n exa
In An

53
used

54

identiffy the XSD namespace.

6
6.1

ASNT—Abstract-SyntaxNotattonrOne

BER (ASN.1) Basic Encoding Rules

DER (ASN.1) Distinguished Encoding Rules
PER (ASN.1) Packed Encoding Rules

URI (IETF) Uniform Resource Identifier
XER (ASN.1) XML Encoding Rules

XML  (W3C) Extensible Markup Language
XSD (W3C) XML Schema

Notation

This Recommendation | International Standard references the netation defined by Rec. ITU-T X.680 | ISQ/IEC
1, Rec. ITU-T X.682 | ISO/IEC 8824-3, W3C XML 1.0 and W3C XML Schema.

When it is necessary in the body of this Recommendation| International Standard to specify, either formally or
mples, the assignment of XER encoding instructions, the type'prefix notation is generally used (but see 6.3 andl 6.4).
nex A, an XER encoding control section is used.

In this Recommendation | International Standard; bold Courier is used for ASN.1 notation and bold Arial is
for XSD notation and for XSD terms and concepts:

The XSD Schemas used in the examples.in this Recommendation | International Standard use the prefix ¥sd: to

Purpose and extent of'standardization

The mapping to ASN.1(that is specified in this Recommendation | International Standard ensures that:

a) any resulting~ASN.1 modules generated by tools conforming to this Recommendation | Interngtional
Standard (from'the same XSD Schema) define the same (structured) abstract values;

b) all BASIC-XER, CXER, EXTENDED-XER, and binary encodings of that resulting ASN.1 specififation
will. produce the same encodings (subject to encoder's options); and

c) &ll XML documents that conform to the source XSD Schema are valid EXTENDED-XER encodipgs of
abstract values of that ASN.1 specification.

There are many aspects of an ASN.1 definition (such as the use of white-space, or of encoding control seftions
a a ha a ao nartha ba oo ac o acbaina d LD hiaa 1 hac

Such
6.3

6.4

4 abstraet-vattes-betre-dehred-ror-the Or-BHfEy-eREOEHESo ese-values.
aspects of the ASN.1 definition are generally not standardized in this Recommendation | International Standard.

There are many different ways in ASN.1 of assigning an XER encoding instruction to a type, including:
a) use of a type prefix for every encoding instruction to be assigned; or
b) use of an encoding control section, with a separate encoding instruction for each required assignment; or

¢) use of an encoding control section, with a single encoding instruction making a global assignment, possibly
supplemented by use of a negating encoding instruction for specific types.

This Recommendation | International Standard specifies when a final XER encoding instruction shall be present,

and uses the syntax of 6.3 a) in most of its examples. However, the use of the different options in 6.3 is not standardized,
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and conforming implementations of the mapping may choose any syntactic form (or a mixture of syntactic forms) for the
assignment of final XER encoding instructions.

NOTE — The choice among these options does not affect the final binary or XML encodings.
6.5 A formal specification of the required mapping is not provided.

6.6 This Recommendation | International Standard is concerned only with the mapping of XSD Schemas that
conform to W3C XML Schema.

NOTE - Such conformance can be either by the provision of one or more W3C XSD schema documents or by other means as
specified in W3C XML Schema.

7 Mapping XSD Schemas

71 A mapping is based on a source XSD Schema, which is a set of schema components (see W3C XMILsS¢hema
Part 1|, 2.2). No particular representation of schema components or sets of schema components is required or assuted for
the mppping, although it is expected that the source XSD Schema will usually be provided as one or morer XML s¢hema
docurpents (see W3C XML Schema Part 1, 3.15.2).

NOTE 1 — The schema components represented in multiple XML schema documents become part of the same X$SD Schema through
th¢ use of the xsd:include, xsd:redefine, and xsd:import element information items.

NOTE 2 — Since the mapping is defined in terms of schema components (and not in terms of their XML representation), if is not
affected by details of the XML representation, such as the use of multiple schema documents/linked by xsd:include and
xsd:redefine element information items, the placement of element information items in one\er¢afiother schema documerdts, the
orfler of xsd:attribute element information items within a xsd:complexType clement inforngation item, and so on.
NOTE 3 — Two sets of schema documents that differ in many aspects but represent the«safe set of schema components ggnerate
th¢ same set of ASN.1 type assignments, with the same final encoding instructions assighed to them and to their compongnts to
anly depth.

7.2 The source XSD Schema shall meet all the constraints imposed\by the XSD specification. If the sourcd XSD
Scherha is represented (in part or all) as a set of XML schema documents,‘€ach schema document shall be valid accgrding
to the| XSD Schema for Schemas (see W3C XML Schema Part 1, Appendix A).

7.3 One or more ASN.1 modules shall be generated forasource XSD Schema. The number of ASN.1 mgdules
generpted is an implementation option. Each ASN.1 module,shall contain zero or more type assignments correspanding
to toprlevel schema components (see 7.6), and zero or more-special ASN.1 type assignments (see clauses 29, 30, and 31).
The physical order of type assignments within each ASN.T module is an implementation option. When multiple ASN.1
modulles are generated, the way the generated type assignments are distributed across those ASN.1 modules is a|so an
impleimentation option.
NOTE 1 — The inclusion in the same ASN.1 module of type assignments generated from XSD schema components with different
taget namespaces is permitted by this subclausé but not recommended. The preferred mapping is to generate one ASN.1 module
per namespace whenever possible. It is also recommended that each special ASN.1 type assignment be inserted in the same ASN.1
m¢dule as its associated ASN.1 type dssignment (see 29.5, 30.4, and 31.4).
NOTE 2 — The generation of ASN. Itype assignments (see 7.6 and 10.4) is not affected by the number of ASN.1 moduleq being
geperated (except for the possibleuse of "ExternalTypeReference" as specified in 10.2.2), nor by the way the generated type
aspignments are distributed-across those modules, nor by the physical order of the type assignments within each modfile. In
paticular, the type reference-names of those type assignments are the same whatever mapping style is used by the implementation.
NOTE 3 — A full deseription of the relationship between the namespace concept of W3C XML Namespaces and naming in ASN.1
is provided in Rec{TTU-T X.693 | ISO/IEC 8825-4, clause 16. Type reference names and identifiers defined in an ASN.1 mhodule
ar¢ assigned a namespace by means of a NAMESPACE encoding instruction, and otherwise do not have a namespace. The myipping
generates NAMESPACE encoding instructions where needed.

7.4 AIWASN.1 modules generated by the mapping shall contain (in the XER encoding control section) a GLOBAL-
DEFAULTS * MODIFIED-ENCODINGS encoding instruction and a GLOBAL-DEFAULTS CONTROL-NAMESPACE endoding

M i b A 41 hAvdahd
st TTOTT SPCTITY ITZ tIC AST ITalrespace.

7.5 A source XSD Schema shall be processed as follows:

a) for each top-level element declaration, an ASN.1 type assignment shall be generated by applying clause 14
to the element declaration;

b) for each top-level attribute declaration, an ASN.1 type assignment shall be generated by applying clause 15
to the attribute declaration;

c) for each top-level simple type definition, an ASN.1 type assignment shall be generated by applying clause
13 to the simple type definition;

d) for each top-level complex type definition, an ASN.1 type assignment shall be generated by applying clause
20 to the complex type definition;
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e) for each model group definition whose model group has a compositor of sequence or choice, an ASN.1 type
assignment shall be generated by applying clause 17 to the model group definition.

NOTE 1 — The remaining schema components of the source XSD schema will be processed as a result of mapping these schema

components.

NOTE 2 — The order in which schema components are to be mapped is specified in 10.4. The order of the items of the list above
has no significance for the mapping.

7.6 Column 1 of Table 1 lists schema components. Column 2 gives the reference to the clause in W3C XML Schema
that defines the schema component. Column 3 lists the clause that defines the mapping of those schema components into

ASN.1.

Table 1 — Mapping of XSD schema components

XSD schema component W3C XML Schema reference Mapping defined by,
attribute declaration Part1,3.2 Clause 15
element declaration Part 1,3.3 Clause 14

complex type definition Part 1,3.4 Clausé 20
attribute use Part1,3.5 Clause 22
attribute group definition Part 1,3.6 not mapped as such

model group definition Part 1, 3.7 Clause 17
model group Part 1, 3.8 Clause 18
particle Part 1, 3.9 Clause 19
wildcard Part 1, 3.10 Clause 21
identity-constraint definition Part 1, 3.11 ignored by the mapping
notation declaration Part 1, 3.12 ignored by the mapping
annotation Part 1, 3.13 ignored by the mapping
simple type definition Part 1, 3.14 Clauses 11, 13
schema Part 1, 3,15 Clause 9
ordered Part 2,4:2.2.1 ignored by the mapping
bounded Part2,4.2.3.1 ignored by the mapping
cardinality Part 2,4.2.4.1 ignored by the mapping
numeric Part2,4.2.5.1 ignored by the mapping
length Part2,4.3.1.1 Clause 12
minLength Part2,4.3.2.1 Clause 12
maxLength Part 2,4.3.3.1 Clause 12
pattern Part 2, 4.3.4.1 Clause 12
enumeration Part 2,4.3.5.1 Clause 12
whiteSpace Part 2, 4.3.6.1 Clause 12
maxinclusive Part 2,4.3.7.1 Clause 12
maxExclsive Part 2, 4.3.8.1 Clause 12
minExclusive Part2,4.39.1 Clause 12
mininclusive Part 2,4.3.10.1 Clause 12
totalDigits Part2,4.3.11.1 Clause 12
fractionDigits Part2 43121 Clause 12
8 Ignored schema components and properties
8.1 The mapping shall ignore the schema components and properties that are listed in this clause.
8.2 All annotations (see W3C XML Schema Part 1, 3.13) shall be ignored.

NOTE - All attribute information items in a schema document with names qualified with namespaces other than the XSD
namespace (see W3C XML Schema Part 1, 3.13.1) are a property of annotations, and are ignored.

8.3 All identity-constraint definitions (see W3C XML Schema Part 1, 3.11) shall be ignored.

Rec. ITU-T X.694 (08/2015)
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NOTE - The identity-constraint definition provides mechanisms for specifying referential constraints that can be required in a
valid instance. ASN.1 currently has no concept of such constraints, and such constraints cannot be mapped into a formal ASN.1
specification, but they may be included as normative comments that are binding on an application implementation.

8.4 All notation declarations (see W3C XML Schema Part 1, 3.12) shall be ignored.

8.5 All schema components that are the fundamental facets (ordered, bounded, cardinality, numeric) of simple type
definitions (see W3C XML Schema Part 2, 4.2) shall be ignored.

8.6 The properties identity-constraint definitions, substitution group exclusions and disallowed substitutions of element
declarations shall be ignored.

8.7 The properties final, abstract, and prohibited substitutions of complex type definitions shall be ignored.
8.8 The property process contents of wildcards shall be ignored.
NOTE — There is no support in ASN.1 for any action other than skip.
8.9 The properties fundamental facets and final of simple type definitions shall be ignored.
8.10 All value constraints that are present on any element declarations or attribute declarations whose/type definition is

either] xsd:QName or a simple type definition derived from xsd:QName or xsd:NOTATION shall be ignored

8.11 All attribute group definitions shall be ignored.

NOTE — The attribute uses in an attribute group definition become part of the attribute uses of the complex type definitions whosd XML
representation contains a reference to the attribute group definition.

9 ASN.1 modules
9.1 The mapping of an XSD Schema generates one or more ASN.1 medulés (see 7.3).
9.2 The ASN.1 "Moduleldentifier" (see Rec. ITU-T X.680 | ISO/IEE€ 8824-1, clause 13) to be generated by the

mappjng is not standardized. Where IMPORTS statements are used, the.ASN.1 module names and module identiffers in
the INPORTS statements shall be those generated for the ASN.1 modules generated by the mapping.

NOTE — The choice of "Moduleldentifier" does not affect the encodings in any of the standard encoding rules.
9.3 The ASN.1 modules shall have a "TagDefault" of AUTOMATIC TAGS.

9.4 In each ASN.1 module generated by a Version 1 mapping, there shall be an ASN.1 IMPORTS statpment
impofting the ASN.1 type reference names xin’ the module named XSD {joint-iso-itu-t asnjl(l)
specffication(0) modules(0) xsd-module(2) versionl(1)} specified in Annex A that are referenced [in the
ASN /|l module.

9.5 In each ASN.1 module generated by a Version 2 mapping, there shall be an ASN.1 IMPORTS statpment
impofting the ASN.1 type reference names in the module named XSD {joint-iso-itu-t asnl(l)
specffication(0) modules(@);Xsd-module(2) version2(2)} specified in Annex B that are referenced [in the
generpted ASN.1 module.

NOTE — The term "XSD @module" in this Recommendation | International Standard refers to the module defined in Annex A
(Mersion 1 mapping) or(isAnnex B (Version 2 mapping), according to the version of the mapping.

9.6 The IMPORTSStatement shall also import the ASN.1 type reference names of type assignments that hav¢ been
placedl (as a result '0f-the mapping) in other ASN.1 modules but are referenced in this ASN.1 module.

9.7 Thereshall be no EXPORTS statement.
NOTE This means that all ASN.1 type reference names in the ASN.1 module can be imported into other modules.

10 Name conversion

10.1 General

10.1.1  This Recommendation | International Standard specifies the generation of:

a) ASN.1 type reference names corresponding to the names of model group definitions, top-level element
declarations, top-level attribute declarations, top-level complex type definitions, and top-level simple type
definitions;

b) ASN.1 identifiers corresponding to the names of top-level element declarations, top-level attribute
declarations, local element declarations, and local attribute declarations;
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¢) ASN.I identifiers for the mapping of certain simple type definitions with an enumeration facet (see 12.4.1

and 12.4.2);
d) ASN.1 type reference names of special type assignments (see clauses 29, 30, and 31); and

e) ASN.1 identifiers of certain sequence components introduced by the mapping (see clause 20).

All of these ASN.1 names are generated by applying 10.3 either to the name of the corresponding schema

component, or to a member of the value of an enumeration facet, or to a specified character string, as specified in the
relevant clauses of this Recommendation | International Standard.

10.2

10.2.1

Generating ASN.1 type definitions that are references to ASN.1 type assignments

This subclause applies as explicitly invoked by other clauses of this Recommendation | International Standard

to get

10.2.]
referd
"Extel
for th|

N
A

10.3
10.3.]

to genperate an ASN.1 type reference name or identifier.

10.3.]
top-1d

identilfiers or in ASN.1 type reference names. In addition, there are case$in which ASN.1 names are required to be d

wherg
to be

10.3.]
name

cratc an ASN.T Type (a "Derinedlype™) derinition that 1s a rererence to an ASN. T type€ assignment.

If a "DefinedType" is to be inserted in an ASN.1 module (M, say) other than the ASN.1 module, whe]
nced ASN.1 type assignment is being inserted, then the "DefinedType" shall be either a "typereference"
malTypeReference" for that type assignment, as an implementation option. Otherwise, it shall be a"typerefer
ht type assignment.

BN.1 module does not need to be an "External TypeReference".

Generating identifiers and type reference names

This subclause applies as explicitly invoked by other clauses of this Recommendation | International Stg

Names of attribute declarations, element declarations, model group definitions, top-level simple type definition
vel complex type definitions can be identical to ASN.1 reserved words/or'can contain characters not allowed in A

the names of the corresponding XSD schema components (fropa which the ASN.1 names are mapped) are al
dentical.

The following transformations shall be applied, in\order, to each character string being mapped to an A4
where each transformation (except the first) is applied to the result of the previous transformation:

—  the characters " " (SPACE), "." (FULL STOP), and "_" (LOW LINE) shall all be replaced by
(HYPHEN-MINUS); and

—  any character except "A" to "ZU(EATIN CAPITAL LETTER A to LATIN CAPITAL LETTER Z),
"z" (LATIN SMALL LETTER A to LATIN SMALL LETTER Z), "0" to "9" (DIGIT ZERO to I
NINE), and "-" (HYPHEN-MINUS) shall be removed; and

— a sequence of two )or more HYPHEN-MINUS characters shall be replaced with a
HYPHEN-MINUS; and

—  HYPHEN-MINUS characters occurring at the beginning or at the end of the name shall be removed

—  if a charactes string that is to be used as a type reference name starts with a lower-case letter, the first
shall bé\capitalized (converted to upper-case); if it starts with a digit (DIGIT ZERO to DIGIT NIN
shall be prefixed with an "X" (LATIN CAPITAL LETTER X) character; and

— <dfa/character string that is to be used as an identifier starts with an upper-case letter, the first letter sk
uncapitalized (converted to lower-case); if it starts with a digit (DIGIT ZERO to DIGIT NINE), it sk

re the
or an
ence"

DTE — All ASN.1 "typereference"s created by the mapping are unique for any legal input schema, so-a‘type defined in another

ndard

5, and
ASN.1
stinct
owed

ASN.1

nn

a

Mn,n

a'to
IGIT

single
: and
letter

E), it

all be
lall be

prefixed with an "x" (LATIN SMALL LETTER X) character; and

CAPITAL LETTER X); and

ATIN

— if a character string that is to be used as an identifier is empty, it shall be replaced by "x" (LATIN SMALL

LETTER X).

10.3.4  Depending on the kind of name being generated, one of the three following subclauses applies.

10.3.4.1 If the name being generated is the type reference name of an ASN.1 type assignment and the character string
generated by 10.3.3 is identical to:

a) the type reference name of another ASN.1 type assignment previously (see 10.4) generated by the mapping

(in any ASN.1 module); or

b) the type reference name of a type assignment in the XSD module (see Annex A); or
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c) one of the reserved words specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.38,

then a suffix shall be appended to the character string generated by 10.3.3. The suffix shall consist of a HYPHEN-MINUS
followed by the canonical lexical representation (see W3C XML Schema Part 2, 2.3.1) of an integer. This integer shall
be the least positive integer such that the new name is different from the type reference name of any other ASN.1 type
assignment previously generated (in any ASN.1 module).
NOTE — As a consequence of this rule, all type reference names defined in an ASN.1 specification generated from a source XSD
schema (including the standardized type references defined in the XSD module) will be unique within that ASN.1 specification.

This allows maximum flexibility in the way that the generated ASN.1 type assignments are distributed across multiple ASN.1
modules (see 7.3).

10.3.4.2 Ifthe name being generated is the identifier of a component of a sequence, set, or choice type, and the character
string generated by 10.3.3 is 1dentlcal to the identifier of a prev10usly generated component of the same sequence set, or
choicg : tof a
HYPHEN MINUS followed by the canonical 1ex1cal representatlon (see W3C XML Schema PaIT 2,2. 3 1) of afvinteger.
This integer shall be the least positive integer such that the new identifier is different from the identifier of any~prevjously
generpted component of that sequence, set, or choice type.

10.3.4.3 Ifthe name being generated is the "identifier" in an "Enumerationltem" of an enumerated type;and the character
string generated by 10.3.3 is identical to the "identifier" in another "Enumerationltem" previously,generated in thel same
enumgprated type, then a suffix shall be appended to the character string generated by 10.3.3. Thi@'suffix shall consift of a
HYPHEN-MINUS followed by the canonical lexical representation (see W3C XML Schemd Part 2, 2.3.1) of an integer.
This nteger shall be the least positive integer such that the new identifier is different fremd the "identifier" in any| other
"Enufnerationltem" already present in that ASN.1 enumerated type.

10.3.3 For an ASN.1 type reference name (or identifier) that is generated by applying this subclause 10.3 to thel name
of an plement declaration, attribute declaration, top-level complex type definition or top-level simple type definition, if thE type
refergnce name (or identifier) generated is different from the name, a final NAME encoding instruction shall be assighed to
the ASN.1 type assignment with that type reference name (or to the component with that identifier) as specified [in the
three [following subclauses.

10.3.3.1 If the only difference is the case of the first letter (which\s upper case in the type reference name and |lower
case in the name), then the "Keyword" in the NAME encoding insttéiction shall be UNCAP I TAL 1 ZED.

10.3.5.2 If the only difference is the case of the first lettefi(which is lower case in the identifier and upper case [in the
name), then the "Keyword" in the NAME encoding instructién shall be CAPITALIZED.

10.3.5.3 Otherwise, the "NewName" in the NAME enicoding instruction shall be the name.

EXAMPLE — The top-level complex type definition:

<xsd:complexType name="COMPONENTS">
<xsd:sequence>
<xsd:element name="Elem" type="xsd:boolean"/>
<xsd:element name="elem" type="xsd:integer"/>
<xsd:element name="Elem-1" type="xsd:boolean"/>
<xsd:element name="elem-1" type="xsd:integer"/>
</xsdisequence>
</xsd:complexType>

is mapped to the ASN. ltype assignment:

COMPPNENTS-1 zi= [NAME AS "COMPONENTS'] SEQUENCE {
elem [NAME AS CAPITALIZED] BOOLEAN,
elem-1 [NAME AS "elem™] INTEGER,
elem-1-1 [NAME AS "Elem-1""] BOOLEAN,
elem-1-2 [NAME AS "elem-1'""] INTEGER }

10.3. For an ASN.I type reterence name (or identifier) that 1s generated by applying this subclause 10.5 to the name
of an element declaration, attribute declaration, top-level complex type definition or user-defined top-level simple type
definition, if the target namespace of the schema component is not absent, then a final NAMESPACE encoding instruction
shall be assigned to the ASN.1 type assignment with that type reference name (or to the named type with that identifier)
and shall specify the target namespace of the schema component.

10.3.7  For an ASN.1 identifier that is generated by this subclause 10.3 for the mapping of a simple type definition with
an enumeration facet where the identifier generated is different from the corresponding member of the value of the
enumeration facet, a final TEXT encoding instruction shall be assigned to the ASN.1 enumerated type, with qualifying
information specifying the "identifier" in the "Enumerationltem" of the enumerated type. One of the two following
subclauses applies.
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10.3.7.1 If the only difference is the case of the first letter (which is lower case in the identifier and upper case in the

member of the value of the enumeration facet), then the "Keyword" in the TEXT encoding instruction shall be
CAPITALIZED.

10.3.7.2 Otherwise, the "NewName" in the TEXT encoding instruction shall be the member of the value of the enumeration
facet.

10.4 Order of the mapping

10.4.1  An order is imposed on the top-level schema components of the source XSD Schema on which the mapping is
performed. This applies to model group definitions, top-level complex type definitions, top-level simple type definitions, top-
level attribute declarations, and top-level element declarations.

NOTE — Other top-level schema components are not mapped to ASN.1, and XSD built-in types are mapped in a special way.

10.4.2  The order is specified in the three following subclauses.

10.4.2.1 Top-level schema components shall first be ordered by their target namespace, with the absént.namdspace
precefling all namespace names specified in the XSD schema in ascending lexicographical order.

10.4.2.2 Within each target namespace, top-level schema components shall be divided into four s¢ts ordered as fol]lows:
a) element declarations;
b) attribute declarations;
c) complex type definitions and simple type definitions;

d) model group definitions.
10.4.2.3 Within each set (see 10.4.2.2), schema components shall be ordered by'name in ascending lexicographical prder.

10.4.3 Two sets of ASN.1 type assignments are generated by the mapping:

a) one set of ASN.1 type assignments (generated by clauses 13, 14, 15, 17, and 20) correspond diregtly to
top-level schema components, and their type reference’ names are derived from the name of the s¢ghema
component with no suffix appended;

b) another set of ASN.1 type assignments (generateéd by clauses 29, 30, and 31) correspond to special uses of
top-level schema components, and their type reference names are generated from the name of the s¢hema
component followed by a suffix and (in-some cases) by a post-suffix.

NOTE — For each top-level schema component in théssource XSD Schema, at most one ASN.1 type assignment in the set in[10.4.3
(a) can be generated, but multiple ASN.1 type assignments in the set in 10.4.3 b) can be generated.

10.4.4  ASN.1 type assignments in the set’in'10.4.3 a) shall be generated in the order of the corresponding XSD s¢hema
comppnents (see 10.4.1), and shall all be generated before any type assignments in 10.4.3 b) are generated.

10.4.5 ASN.1 type assignments i 10.4.3 b) shall be generated in the following order:

a) given two top-level.schema components SC1 and SC2, where SC1 precedes SC2 in the order specified in
10.4.1, all the.ASN.1 type assignments corresponding to SC1 (if any) shall be generated before any type
assignments.corresponding to SC2 are generated;

b) within €achiset of type assignments corresponding to any given schema component, type assignment$ shall
be génerated in an order based on the suffix specified in clauses 29 to 31, as follows:

K) )'suffix "-nillable";
2) suffix "-nillable-default-";
3) suffix "-nillable-fixed-";

4) suffix "-derivations";

5) suffix "-deriv-default-";

6) suffix "-deriv-Ffixed-";

7) suffix "-deriv-nillable";

8) suffix "-deriv-nillable-default-";
9) suffix "-deriv-nillable-fixed-";

10) suffix "-group";
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c) foritems?2,3,5, 6,8, and 9 of (b), within each set of type assignments corresponding to any given schema
component and any given suffix, type assignments shall be generated in ascending lexicographical order

of the post-suffix specified in clause 29 (if any).

11 Mapping uses of XSD built-in types

11.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition corresponding to the use of an XSD built-in type.
NOTE — All XSD built-in types are simple type definitions with the exception of xsd:anyType, which is a complex type definition.

11.2 A use of an XSD built-in type shall be mapped to an ASN.1 type definition in accordance with Table 2. The

table gives the ASN.1 type definition to be used. The notation "XSD.Name" indicates that the ASN.1 type definition shall
be thg ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the corresponding ASN.1 type assighment
present in the XSD {joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2)
versfonl(1)} module (Version 1 mapping — see Annex A) or the XSD {joint-iso-itust)asnli(l)
specffication(0) modules(0) xsd-module(2) version2(2)} module (Version 2 mapping — see Annex B).
Table 2 — ASN.1 type definitions corresponding to uses of XSD built-in typeés
XSD built-in type ASN.1 type definition XSD built-in type ASN.1 type definition
anyURI XSD.AnyURI Int XSD.Int
anySimpleType XSD.AnySimpleType Integer INTEGER
anyType XSD.AnyType or language XSD.Language
XSD.AnyType-nillable
(see 11.3)
base64Binary [BASE64] OCTET STRING long XSD.Long
boolean BOOLEAN Name XSD.Name
byte INTEGER (-128..127) NCName XSD . NCName
date XSD.Date negativelnteger INTEGER (MIN..-1)
dateTime XSD.DateTime NMTOKEN XSD.NMTOKEN
decimal XSD.Decimal NMTOKENS XSD .NMTOKENS
double XSD.Double nonNegativelnteger INTEGER (0. .MAX)
duration XSD.Duration nonPositivelnteger INTEGER (MIN..0)
ENTITIES XSD.ENTKTIES normalizedString XSD.NormalizedString
ENTITY XSD.ENTITY NOTATION XSD.NOTATION
float XSD.Float positivelnteger INTEGER (1..MAX)
gDay XSD.GDay QName XSD.QName
gMonth XSD.GMonth short XSD.Short
gMonthDay XSD.GMonthDay string XSD.String
gYear XSD.GYear time XSD.Time
gYearMonth XSD.GYearMonth token XSD.Token
hexBinary OCTET STRING unsignedByte INTEGER (0..255)
D XSD. ID unsignedint XSD.UnsignedInt
IDREF XSD. IDREF unsignedLong XSD.UnsignedLong
L~ _pREFS XSB-—BREFS unsignedShor————— XSb-UnsigredShort—
11.3 A use of xsd:anyType as the type definition of an element declaration that is not nillable shall be mapped to

XSD.AnyType. A use of xsd:anyType as the type definition of an element declaration that is nillable shall be mapped to
XSD.AnyType-nillable.

12 Mapping facets

This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to map a facet
of a simple type definition. A facet of a simple type definition STD is mapped to an ASN.1 constraint applied to the ASN.1
type definition corresponding to the STD, unless the STD has an enumeration facet that is being mapped to an ASN.1
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"Enumeration"” (see 12.4.1 and 12.4.2). In this case, no ASN.1 constraint is generated from the facet (see 12.1.2, 12.2.1,
12.3.1, and 12.5.1).

12.1 The length, minLength, and maxLength facets

12.1.1 The length, minLength, and maxLength facets shall be ignored for the XSD built-in types xsd:QName and
xsd:NOTATION and for any simple type definition derived from these by restriction.

12.1.2  If a length, minLength, or maxLength facet belongs to a simple type definition that has also an enumeration facet
being mapped to an ASN.1 "Enumeration" (see 12.4.1 and 12.4.2), then no "Enumerationltem"s shall be included in the
"Enumeration" for the members (if any) of the value of the enumeration facet that do not satisfy the length, minLength, or
maxLength facet.

12.1.3—Otherwise; thetengti; mintength;amdmmaxtengtirfacets of thesimptletypedefinitionstrat-bemmapped-toamrASN. 1

size cpnstraint according to Table 3.

Table 3 — ASN.1 size constraints corresponding to the length, minLength,
and maxLength facets

XSD facet ASN.1 size constraint
length=value (S1ZE(value))
minLength=min (SIZE(Min . \MAX))
maxLength=max (SI1ZE(OL~—Mmax))
minLength=Min  maxLength=max (SIZECmin .. max))
12.2 The pattern facet
12.2.] If a pattern facet belongs to a simple type definition that has als¢-an enumeration facet being mapped to an ASN.1

"Enufneration”" (see 12.4.1 and 12.4.2), then no "Enumerationltem"s shall be included in the "Enumeration" fpr the
members (if any) of the value of the enumeration facet that do not.$atisfy the pattern facet.

12.2.2  Otherwise, the pattern facet shall be mapped to a.iiser-defined constraint. One of the two following subclauses
applig

12.2.2.1 If the value of the pattern facet is a single régular expression, the user-defined constraint shall be:
(CONBTRAINED BY {/* XML representation of the XSD pattern "xyz" */})

4

wherg "xyz" is the XML representation of thi€ yalue of the pattern facet, except that if the substring "*/" appears in thq value
of the pattern facet, it shall be replaced by the character string "*&#x2F;".

12.2.2.2 If the value of the patternfacet is a conjunction of unions of regular expressions (the general case), the| user-
defingd constraint is not specified (bt see 12.5.4).

12.3 The whiteSpace facet

12.3.] If a whiteSpace facet with a value of replace or collapse belongs to a simple type definition that has also an
enumegration facet beiiig mapped to an ASN.1 "Enumeration" (see 12.4.1 and 12.4.2), then the three following subclauses
apply|
12.3.1.1 No>'Enumerationltem"s shall be included in the "Enumeration” for the members (if any) of the value pf the
enumegration facet that contain any of the characters HORIZONTAL TABULATION, NEWLINE or CARRJAGE
RETURN 1 : 1 leadi i lti] ive SPACE cl

12.3.1.2 If the value of the whiteSpace facet is replace and a final TEXT encoding instruction with qualifying information
is being assigned to the ASN.1 type definition, then a final WHI TESPACE REPLACE encoding instruction shall also be
assigned to it.

12.3.1.3 If the value of the whiteSpace facet is collapse and a final TEXT encoding instruction with qualifying information
is being assigned to the ASN.1 type definition, then a final WHI TESPACE COLLAPSE encoding instruction shall also be
assigned to it.

12.3.2  Otherwise, at most one of the three following subclauses applies:

12.3.2.1 If the value of the whiteSpace facet is preserve, then the whiteSpace facet shall be ignored.
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12.3.2.2 If the value of the whiteSpace facet is replace and the ASN.1 type definition corresponding to the simple type
definition is an ASN.1 restricted character string type, then a permitted alphabet constraint shall be added to the ASN.1
type definition to remove HORIZONTAL TABULATION, NEWLINE, and CARRIAGE RETURN characters. A final
WHI TESPACE REPLACE encoding instruction shall be assigned to the ASN.1 type definition. The following or an

equivalent permitted alphabet constraint shall be used:
(FROM ({0, 0, 0, 32} .. {0, 16, 255, 255}))

12.3.2.3 If the value of the whiteSpace facet is collapse and the ASN.1 type definition corresponding to the simple type
definition is an ASN.1 restricted character string type, then both a permitted alphabet constraint as specified in 12.3.2.2
and a pattern constraint that forbids leading, trailing, and multiple consecutive SPACE characters shall be added to the
ASN.1 type definition. A final WHI TESPACE COLLAPSE encoding instruction shall be assigned to the ASN.1 type
definition. The following or an equivalent pattern constraint shall be used:

(PATTERN ([ 1™ 11 [ D7)

12.4 The enumeration facet

12.4.1 An enumeration facet belonging to a simple type definition with a variety of atomic that is derived by restiiction
(direqtly or indirectly) from xsd:string shall not be mapped to an ASN.1 constraint. Instead, the facet,shall be mapped to
the "Enumeration" of the ASN.1 enumerated type corresponding to the simple type definition (see 13.4)-as specified|in the
four fpllowing subclauses.

12.4.1.1 For each member of the value of the enumeration facet, an "Enumerationltem" thatis an "identifier" shall be
added to the "Enumeration" (subject to 12.1.2, 12.2.1, 12.3.1, and 12.5.1).

12.4.1.2 Each "identifier" shall be generated by applying 10.3 to the correspending member of the value ¢f the
enumegration facet.

12.4.1.3 The members of the value of the enumeration facet shall be mapped.in ascending lexicographical order arjd any
dupli¢ate members shall be discarded.

12.4.1.4 If the simple type definition has a whiteSpace facet with the yalue preserve or replace, then the enumeratedl type
shall pe assigned at least one final TEXT encoding instruction with’guralifying information indicating one or more jof the
"Enuinerationltem"s, and without "TextToBeUsed".

NOTE — An important example of this is a restriction of xsd:string with an enumeration facet, which has whiteSpace presgrve by
deffault.

12.4.2  An enumeration facet belonging to a simple.type definition with a variety of atomic that is derived by resttiction
(direqtly or indirectly) from xsd:integer shall not be miapped to an ASN.1 constraint. Instead, the facet shall be mapped to
the "Enumeration" of the ASN.1 enumerated type-Corresponding to the simple type definition (see 13.5) as specified|in the
three [following subclauses.

12.4.2.1 For each member of the value:of the enumeration facet, an "EnumerationItem" that is a "NamedNumber'| shall
be adfled to the "Enumeration" (subjectito 12.1.2, 12.2.1, 12.3.1, and 12.5.1).

12.4.2.2 The "identifier" in each"*NamedNumber" shall be generated by concatenating the character string "i nt |' with
the cgnonical lexical representation (see W3C XML Schema Part 2, 2.3.1) of the corresponding member of the vglue of
the equmeration facet. The“'SignedNumber" in the "NamedNumber" shall be the ASN.1 value notation for the m¢mber
(an integer number).

12.4.2.3 The members of the value of the enumeration facet shall be mapped in ascending numerical order and any
dupli¢ate members ‘shall be discarded.

12.4.3  Aftyy-other enumeration facet shall be mapped to an ASN.1 constraint that is either a single value or a unjon of
singlq values corresponding to the members of the value of the enumeration.

NOFE he-enumerationtacet-apphes—to-the-value-spa base-type-definition—-herefore—for-an-enumeration-oftheXSH built-
in types xsd:QName or xsd:NOTATION, the value of the uri component of the [USE-QNAME] SEQUENCE produced as a single value
ASN.1 constraint is determined, in the XML representation of an XSD Schema, by the namespace declarations whose scope
includes the xsd:QName or xsd:NOTATION, and by the prefix (if any) of the xsd:QName or xsd:NOTATION.

EXAMPLE 1 — The following represents a top-level simple type definition that is a restriction of xsd:string with an
enumeration facet:

<xsd:simpleType name="state">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="off"/>
<xsd:enumeration value="on"/>
</xsd:restriction>
</xsd:simpleType>
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It is mapped to the ASN.1 type assignment:
State ::= [NAME AS UNCAPITALIZED] ENUMERATED {off, on}

EXAMPLE 2 — The following represents a top-level simple type definition that is a restriction of xsd:integer with an
enumeration facet:

<xsd:simpleType name="integer-0-5-10">
<xsd:restriction base="xsd:integer">
<xsd:enumeration value="0"/>
<xsd:enumeration value="5"/>
<xsd:enumeration value="10"/>
<Ixsd:restriction>
<I/xsd:simpleType>

It is mapped to the ASN.1 type assignment:
Integer-0-5-10 ::= [NA — i i
intlp(10)}

EXAMPLE 3 — The following represents a top-level simple type definition that is a restriction of xsd:integer With a
mininglusive and a maxinclusive facet:

<xsd:simpleType name="integer-1-10">
<xsd:restriction base="xsd:integer">
<xsd:mininclusive value="1"/>
<xsd:maxInclusive value="10"/>
<Ixsd:restriction>
</xsd:simpleType>

It is mpapped to the ASN.1 type assignment:
Intefer-1-10 ::= [NAME AS UNCAPITALIZED] INTEGER(L..10)

EXAMPLE 4 — The following represents a top-level simple type definition that is.a restriction (with a minExclusive [facet)
of anpther simple type definition, derived by restriction from xsd:integer~with the addition of a mininclusive pnd a
maxInglusive facet:

<xsd:simpleType name="multiple-of-4">
<xsd:restriction>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:minlnclusive value="1"/>
<xsd:maxInclusive value="10"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:minExclusive value="5"/>
<I/xsd:restriction>
</xsd:simpleType>

It is nhapped to the ASN.1 type assignment;
Multiple-of-4 ::= [NAME.AS UNCAPITALIZED] INTEGER(5<..10)

EXAMPLE 5 — The following répresents a top-level simple type definition that is a restriction (with a minLength jJand a
maxLéngth facet) of another simple-type definition, derived by restriction from xsd:string with the addition of an enumgration
facet:

<xsd:simpleType.name="color">
<xsd:restriction>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="white"/>
<xsd:enumeration value="black"/>
<xsd:enumeration value="red"/>
</xsd:restriction>
<Ivcr|-cimp|nT\ll'r'\n>
<xsd:minLength value="2"/>
<xsd:maxLength value="4"/>
<Ixsd:restriction>
</xsd:simpleType>

It is mapped to the ASN.1 type assignment:
Color ::= [NAME AS UNCAPITALIZED] ENUMERATED {red}
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12.5 Other facets

12.5.1 If a totalDigits, fractionDigits, maxInclusive, maxExclusive, minExclusive, or mininclusive facet belongs to a simple
type definition that has also an enumeration facet being mapped to an ASN.1 "Enumeration" (see 12.4.1 and 12.4.2), then
no "Enumerationltem"s shall be included in the "Enumeration" for the members (if any) of the value of the enumeration
facet that do not satisfy the totalDigits, fractionDigits, maxinclusive, maxExclusive, minExclusive, or mininclusive facet.

12.5.2 If a maxinclusive, maxExclusive, minExclusive, or mininclusive facet belongs to a simple type definition without an
enumeration facet or with an enumeration facet which is not being mapped to an ASN.1 "Enumeration" (see 12.4.1 and
12.4.2), then one of the two following subclauses applies:

12.5.2.1 If the simple type definition is derived by restriction (directly or indirectly) from an XSD built-in date or time
type (xsd date, xsd dateTime, xsd: duratlon xsd: gDay, xsd: gMonth xsd: gYear xsd: gYearMonth xsd gMonthDay, or xsd:time),

an AS N 1 user-deﬁned constralnt (see 12. 5 4).

.2 Otherwise, the maxinclusive, maxExclusive, minExclusive and mininclusive facets of the simple type definition shall
pped to an ASN.1 value range or single value constraint in accordance with Table 4.

Table 4 — ASN.1 constraints corresponding to the maxinclusive, maxExclusive,
minExclusive, and mininclusive facets

XSD facet ASN.1 constraint
maxInclusive=Ub (MINNZ ub)
maxExclusive=Ub WIN".. < ub)
minExclusive=Ib b <.. MAX)
mininclusive=Ib b .. MAX)
mininclusive=Ub maxinclusive=Ib (b .. ub)
mininclusive=V maxIinclusive=V w)
mininclusive=UD maxExclusive=Ib (b ..<ub)
minExclusive=Ub maxinclusive=Ib (b <..ub)
minExclusive=Ub maxExclusive=Ib (Ib<..<ub)
12.5.3 If a totalDigits or fractionDigits facet belongs to a simple type definition without an enumeration facet or wiith an

enumeration facet which is not mapped to an ASN:l "Enumeration" (see 12.4.1 and 12.4.2), then the totalDigifs and
fractignDigits facets of the simple type definition'shall be mapped to a user-defined constraint (see 12.5.4).

12.5.4 When a facet is mapped to an ASN.1 user-defined constraint, it is recommended that the facet and its| value
appedr in an ASN.1 comment in the user-defined constraint. The precise form of the user-defined constraint fis not
specified.

13 Mapping simple’type definitions
13.1 This clause-applies as explicitly invoked by other clauses of this Recommendation | International Standprd to

generpte an ASN. ktype assignment or ASN.1 type definition corresponding to a simple type definition.
NOTE - Thig\clause is not invoked for simple type definitions that are XSD built-in types.

13.2 A\top-level simple type definition shall be mapped to an ASN.1 type assignment. The "typereference" in the

"Typ¢Assignment" shall be generated by applying 10.3 to the name of the simple type definition and the "Type" fin the
"Typ Aamnnmnnf” shall bhe an-ASN-] f}rpn r‘nfr::tir\n as opnrnﬁnﬂ Y onl«nlmmno 13 4t60-13 9O

13.3 An anonymous simple type definition shall be mapped to an ASN.1 type definition as specified in subclauses 13.4
to 13.9.

13.4 For a simple type definition with a variety of atomic with an enumeration facet that is derived by restriction (directly
or indirectly) from xsd:string, the ASN.1 type definition shall be an ASN.1 enumerated type whose "Enumeration" shall
be generated as specified in 12.4.1.
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13.5 For a simple type definition with a variety of atomic with an enumeration facet that is derived by restriction (directly
or indirectly) from xsd:integer, the ASN.1 type definition shall be an ASN.1 enumerated type whose "Enumeration" shall
be generated as specified in 12.4.2. A final USE- NUMBER encoding instruction shall be assigned to the ASN.1 enumerated

type.
13.6 For any other simple type definition (D, say) with any variety that is derived by restriction (directly or indirectly)

from a top-level simple type definition, the ASN.1 type definition shall be generated by applying clause 23 to the top-level
simple type definition (B, say) such that:

a) D is derived by restriction (directly or indirectly) from B; and

b) either B is the base type definition of D, or all intermediate derivation steps from B to D are anonymous
simple type definitions.

Then,

or each of the facets O e added
to thet ASN.1 type definition.

13.7 For any other simple type definition (D, say) with a variety of atomic, the ASN.1 type definition shalkbe)gengrated
by applying clause 23 to the XSD built-in type (B, say) such that:

a) D is derived by restriction (directly or indirectly) from B; and

b) either B is the base type definition of D, or all intermediate derivation steps from,B)to D are anonymous
simple type definitions.

Then) for each of the facets of D, an ASN.1 constraint generated by applying clause 12 to.th€ facet shall be added Jto the
ASN/l type definition.

13.8 For any other simple type definition (D, say) with a variety of list, the five;following subclauses apply.

13.8.1 The ASN.I type definition shall be an ASN.1 sequence-of type whose component shall be a "Type" gengrated
by applying clause 23 to the item type definition.

13.8.2  For each of the facets of D, an ASN.1 constraint generated by.applying clause 12 to the facet shall be ad¢led to
the ABN.1 sequence-of type.

13.8.] If the item type definition of the list is xsd:string or a resfriction of xsd:string and is mapped to an ASN.1 character
string| type, then the permitted alphabet constraint (FROM((Q3, 0, 0, 33) .. (0, 16, 255, 253))) shall be applied
to the] ASN.1 character string type.

13.8.4  Ifthe item type definition of the list is a union type, then the subtype constraint specified in 13.8.3 shall be applied
to eadh alternative of the ASN.1 choice type that.s acharacter string type by using an inner subtype constraint applied to
the cHoice type.

13.8.3 A final LIST encoding instructionshall be assigned to the ASN.1 sequence-of type.
EXAMPLE - The following represents:a top-level simple type definition that is a list of xsd:float:

<xsd:simpleType name="list-of-float">
<xsd:list itemType="xsd:float"/>
</xsd:simpleType>

It is nhapped to the ASN d-type assignment:
Listjof-float ::= JLIST] [NAME AS UNCAPITALIZED] SEQUENCE OF XSD.Float

13.9 For any other simple type definition (D, say) with a variety of union, the five following subclauses apply.

13.9.1 Th&ASN.1 type definition shall be an ASN.1 choice type with one alternative for each member of the member
type definitions.

13.9.1 e embe he member type de : nding
alternative shall be generated by applying 10.3 either to the name of the member (if the member is an XSD built-in type
or a top-level simple type definition) or to the character string "alt" (if the member is an anonymous simple type definition),
and the "Type" in the "NamedType" shall be the ASN.1 type definition generated by applying clause 23 to the member
of the member type definitions.

13.9.3  For each member of the member type definitions that is an anonymous simple type definition, the corresponding
"NamedType" shall have a final NAME AS "*** encoding instruction.

13.9.4  For each of the facets of D, an ASN.1 constraint generated by applying clause 12 to the facet shall be added to
the ASN.1 choice type.

13.9.5 A final USE- UNI ON encoding instruction shall be assigned to the ASN.1 choice type.
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EXAMPLE — The following represents a top-level simple type definition that is a union of two anonymous simple type
definitions:

<xsd:simpleType name="decimalOrBinary">
<xsd:union>
<xsd:simpleType>
<xsd:restriction base="xsd:decimal"/>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:float"/>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

It is mapped to the ASN.1 type assignment:

DecimalOrBinary :-:= [NAME AS UNCAPITALIZED] JUSE-UNION] CHOICE {

14

14.1
gener|

N

elgment declaration that has a value constraint and whose type definition is xsd:QName or xsd:N@TATION or a restriction of thes

by
14.2

14.3

"type
the "1

14.4
14.5

the simple or complex type definition that is the type definition-0f the element declaration, or by applying 10.2 to the A
ssignment generated by applying clause 29 to th¢ type definition. In both cases, the value constraint in the element
declanation (if any) shall be provided to the applicable clause (23, 26, 27, or 29) and shall be used when generatit

type q

ASN,

14.6
table

alt [NAME AS "] XSD.Decimal,
alt-1 [NAME AS "] XSD.Float }

Mapping element declarations

This clause applies as explicitly invoked by other clauses of this Recommendation | International Stand
hte an ASN.1 type assignment or ASN.1 type definition corresponding to an element de€laration.

DTE — The presence of a value constraint on an element declaration normally affects the mapping. However, 8.10 implies
ilt-in types is mapped as if it had no value constraint.
A top-level element declaration that is abstract shall be ignored.

A top-level element declaration that is not abstract shall be mapped to an ASN.1 type assignment
eference” in the "TypeAssignment" shall be generated by applying’10.3 to the name of the element declaratid
ype" in the "TypeAssignment" shall be an ASN.1 type definitionas specified in 14.5.

A local element declaration shall be mapped to an ASN. Ltype definition as specified in 14.5.

The ASN.1 type definition shall be generated either by applying clause 23, clause 26, or clause 27 (see 14

| type definition as specified in that clause.

The applicable clause number shall;be obtained from the last column of Table 5 after selecting a row
based on the following conditions:

a) whether the element declaration has a substitutable or a non-substitutable type definition (see 14.7);
b)
¢) whether the type definition is a simple type definition or a complex type definition; and
d)

whether the element declaration is nillable or non-nillable;

whether the type definition is an XSD built-in, anonymous, or top-level type definition.

Table 5 — Applicable clause numbers for the mapping of element declarations

ard to

hat an
b XSD

. The
n and

1.6) to
ASN. 1

ng the

of the

16

applicable
substitutable nillable simple / complex type definition clause
number
No no simple or complex XSD built-in, anonymous, 23
or top-level
No yes simple XSD built-in 26
or anonymous
no yes simple top-level 29
XSD built-in
no yes complex 27
or anonymous
no yes complex top-level 29
yes . XSD built-in, anonymous,
yes simple or complex 29
or no or top-level
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14.7 The phrase "has a substitutable type definition", applied to an element declaration, means that the type definition of
the element declaration is a top-level simple type definition or complex type definition that occurs as the base type definition of
another top-level simple type definition or complex type definition.

NOTE — According to this definition, element declarations whose type definition is the XSD built-in type xsd:anyType do not have a
substitutable type definition.

15 Mapping attribute declarations

15.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment or ASN.1 type definition corresponding to an attribute declaration.

15.2 A top-level attribute declaration shall be mapped to an ASN.I type assignment. The "typereference" in the
"Typ§Assignment™ shall be generated by applying 10.3 to the name of the attribute declaration, and the "Type" |n the
"Typ¢Assignment" shall be an ASN.1 type definition as specified in 15.4. A final ATTRIBUTE encoding instructiet} shall
be asgigned to the ASN.1 type assignment.

15.3 A local attribute declaration shall be mapped to an ASN.1 type definition as specified in 15.4.

15.4 The ASN.1 type definition shall be generated by applying clause 23 to the type definition of the attribute
declaration.

16 Mapping values of simple type definitions

16.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generpte an ASN.1 "Value" corresponding to a value in the value space of a simple type definition.

16.2 Given a value V in the value space of a simple type definition, and:
a) the ASN.1 type definition mapped from this simple type'definition; and
b) the canonical lexical representation (see W3C XML*Schema Part 2, 2.3.1) of V,

V shgll be mapped to an ASN.1 basic value notation for thesabstract value of the ASN.1 type definition for which, in
EXTENDED-XER, the canonical lexical representation is awalid "ExtendedXMLValue" encoding.

17 Mapping model group definitions

17.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generpte an ASN.1 type assignment correspornding to a model group definition.

17.2 A model group definition whose'model group has a compositor of sequence or choice shall be mapped to an ASN.1
type dssignment. The "typereference!'in the "TypeAssignment" shall be generated by applying 10.3 to the name pf the
model group definition and the *Type" in the "TypeAssignment" shall be generated by applying clause 18 to the jmodel
group|of the model group definition.

NOTE — Model group definitions whose model group has a compositor of all are not mapped to ASN.1.

18 Mapping model groups

18.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to

generpte-ann ASN.1 type definition corresponding to a model group.
N‘ ; aHse—+S oy, '-; StTot—eVvery oc grotp- e

ASN.1, but its particles are mapped as specified in 20.9.

with-teompesiterot-altsrotmapped o

18.2 A model group with a compositor of sequence shall be mapped to an ASN.1 sequence type. For each particle in
the model group in order, an ordered list of zero or more ASN.1 "NamedType"s shall be generated by applying clause 19
to the particle, and those "NamedType"s shall be added to the sequence type in the same order. A final UNTAGGED encoding
instruction shall be assigned to the sequence type.

18.3 A model group with a compositor of choice having at least one particle shall be mapped to an ASN.1 choice type.
For each particle in the model group in order, a "NamedType" shall be generated by applying clause 19 to the particle, and
that "NamedType" shall be added to the choice type as one of its alternatives. A final UNTAGGED encoding instruction
shall be assigned to the choice type.

18.4 A model group with a compositor of choice having no particles shall be mapped to the ASN.1 built-in type NULL.
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19
19.1

Mapping particles

This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ordered list of zero or more ASN.1 "NamedType"s corresponding to a particle.

NOTE 1 — This clause is not invoked for all particles. For example, the (topmost) particle of the content type of a complex type definition
is mapped in a special way if its term is a model group with a compositor of sequence or all (see 20.8).

NOTE 2 — In most cases, this clause generates a single "NamedType". It can generate zero "NamedType"s or two or more
"NamedType"s only when a sequence model group particle contains another sequence model group particle with both min occurs
and max occurs equal to one, in which case the particles of the inner sequence model group are mapped to ASN.1 as though they
were particles of the outer sequence model group.

19.2
19.2.]

19.2.]

19.2.]

19.3

folloy
order,
P, an

19.4
in the

19.4.1
19.6 ¢

19.4.]

19.5
as spq

19.5.]
apper]
seque

19.5.]
n acg

The three following subclauses define terms that are used in the remainder of this clause 19.

|___If both min occurs and max occurs of a particle are one, then:

a) if the term of the particle is a model group with a compositor of sequence unrelated to a model group dejnition

and the particle itself belongs to a model group with a compositor of sequence, the particlé is ¢
"pointless sequence particle";

b) otherwise, the particle is called a "mandatory presence particle".
If min occurs is zero and max occurs is one, then:

a) if the mapping of the particle is to generate a component of an ASN.1 sequence type, the particle is
an "optional presence particle";

b) otherwise, the particle is called an "optional single-occurrence particle”
If max occurs is two or more, the particle is called a "multiple-occurrence particle".

A "pointless sequence particle" shall be mapped to an ordered list{(L, say) of zero or more "NamedTyp

s. The list L shall be initially empty. For each particle (P, say) in tlie_model group that is the term of the pallcle in

an ordered list of zero or more "NamedType"s shall be generated by recursively applying clause 19 to the
| those "NamedType"s shall be added to the list L in the same, ofder.

A "mandatory presence particle" or "optional presence-particle” shall be mapped to a "NamedType" as spd
two following subclauses.

led a

called

e''s as

rticle

cified

The "identifier" in the "NamedType" shall be.generated by applying 10.3 to the character string speciffied in

nd the "Type" in the "NamedType" shall be generated by applying 19.7 to the term of the particle.
If the particle is an "optional presence patticle”, the "NamedType" shall be followed by the OPTIONAL key

An "optional single-occurrence patticle" or a "multiple-occurrence particle" shall be mapped to a "Named
cified in the six following subclauses.

The "identifier" in the "NamedType" shall be generated by applying 10.3 to the character string obtain
ding the suffix "-list™ fo the character string specified in 19.6. The "Type" in the "NamedType" shal
nce-of type.

Unless min occurs\is'zero and max occurs is unbounded, a size constraint shall be added to the sequence-o)
ordance with Table, 6

Table 6 — ASN.1 size constraint corresponding to min occurs and max occurs

word.

rype”

ed by
be a

f type

19.5.3

min occurs and max occurs ASN.1 size constraint
min occurs = N max occurs = N SIZE (n)
n>2
min occurs = MiN max occurs = Max SIZE (min .. max)
max > min and max > 2
min occurs =0 max occurs = 1 SIZE (O .. 1)
min occurs = MiN max occurs = unbounded SIZE (min .. MAX)
min > 1

If the term of the particle is an element declaration, then the component of the sequence-of type shall be a

"NamedType". The "identifier" in this "NamedType" shall be generated by applying 10.3 to the name of the element
declaration and the "Type" in this "NamedType" shall be generated by applying 19.7 to the term of the particle.

18
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19.5.4  Ifthe term of the particle is a wildcard, then the component of the sequence-of type shall be a "NamedType". The
"identifier" in this "NamedType" shall be elem and the "Type" in this "NamedType" shall be generated by applying 19.7
to the term of the particle.

19.5.5  If the term of the particle is a model group, then the component of the sequence-of type shall be a "Type" and
shall be generated by applying 19.7 to the term of the particle.

19.5.6 A final UNTAGGED encoding instruction shall be assigned to the sequence-of type.

19.6 The character string used in the generation of the "identifier" in the "NamedType" corresponding to the particle
shall be:

a) if the term of the particle is an element declaration, the name of the element declaration;

b) ifthe term of the particle is the model group of a model group definition, the name of the model group definition;

¢) ifthe term of the particle is a model group with a compositor of sequence unrelated to a model group defipition,
the character string "sequence";

d) if the term of the particle is a model group with a compositor of choice unrelated to a model grodp defipition,
the character string "choice";

e) if the term of the particle is a wildcard, the character string "elem".

19.7 The "Type" in the "NamedType" corresponding to the particle (see 19.4) or the "Type' in the "NamedType" in
the "SequenceOfType" corresponding to the particle (see 19.5) shall be:

a) if the term of the particle is a top-level element declaration which is the hedd of an element substitution fgroup
containing only the head itself, the ASN.1 type definition (a "DefinédType") generated by applying 10.2
to the ASN.1 type assignment generated by applying clause 14 to the element declaration;

NOTE 1 — This includes the frequent case in which there is no element/declaration that references this element declaration
as its substitution group affiliation.

b) ifthe term of the particle is a top-level element declaration.which is the head of an element substitution jgroup
containing at least one member other than the head, the ASN.1 type definition (a "DefinedType") gengrated
by applying 10.2 to the ASN.1 type assignment generated by applying clause 31 to the element declafation;

NOTE 2 — If the head is an element declaration that is‘abstract, it is not itself a member of the substitution group. If, in
this case, the substitution group has at least one member, then this item (b) applies, and if the number of mempers is
exactly one, then the substitution group will be-nid@pped to an ASN.1 choice with a single alternative.

c) if the term of the particle is an abstract-top-level element declaration which is the head of an empty elpment
substitution group, the ASN.1 built-in-type NULL;

d) if the term of the particle is a_local element declaration, the ASN.1 type definition generated by applying
clause 14 to the element declaration;

e) if the term of the particle\is the model group of a model group definition, the ASN.1 type definitjon (a
"DefinedType") genérated by applying 10.2 to the ASN.1 type assignment generated by applying clayise 17
to the model group ‘definition;

f)  if the term of the particle is a model group unrelated to a model group definition, the ASN.1 type definition
generated byrapplying clause 18 to the model group;
NOTE 3 < This includes the case in which a model group definition within a redefine contains a self-reference. Thq model
group of the original model group definition, copied into the new schema, is here considered unrelated to a mode] group
definitionbecause the original model group definition itself is not copied into the new schema (the new model group dfinition
will have a different model group, which will contain a copy of the original model group).

g)~if the term of the particle is a wildcard, the ASN.1 type definition generated by applying clause 21 fto the
wildcard.

20 Mapping complex type definitions

20.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment or ASN.1 type definition corresponding to a complex type definition.

NOTE - This clause is not invoked for complex type definitions that are XSD built-in types.

20.2 A top-level complex type definition shall be mapped to an ASN.1 type assignment. The "typereference" in the
"TypeAssignment" shall be generated by applying 10.3 to the name of the complex type definition and the "Type" in the
"TypeAssignment" shall be an ASN.1 type definition as specified in subclauses 20.4 to 20.11.

20.3 An anonymous complex type definition shall be mapped to an ASN.1 type definition as specified in
subclauses 20.4 to 20.11.
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20.4 The ASN.1 type definition shall be an ASN.1 sequence type, and zero or more components shall be added to
it as specified in the following subclauses 20.5 to 20.11, in the specified order.

20.5 If the content type of the complex type definition is a mixed content model, then a component shall be added to the
ASN.1 sequence type. The "identifier" in the "NamedType" of this component shall be embed-values and the "Type"
in the "NamedType" shall be a sequence-of type whose component shall be a "Type" generated by applying clause 23 to
the XSD built-in type xsd:string. A final EMBED-VALUES encoding instruction shall be assigned to the ASN.1 sequence

type.

20.6 If the content type of the complex type definition is a particle whose term is a model group with a compositor of all,
then a component shall be added to the ASN.1 sequence type. The "identifier" in the "NamedType" of the component
shall be order and the "Type" in the "NamedType" shall be a sequence-of type whose component shall be an
"EnumeratedType". For each particle of the model group (whose term is always an element declaration), an
"Enugrrerationtternt that 15— fdemtitier Tdemticat to the " fdemtitier i the " Named Type“corresponding to cacir particle
shall pe added to the "Enumeration" in order. A final USE-ORDER encoding instruction shall be assigned to the_ASN.1
sequence type.

NOTE — The "identifier"s in the "NamedType"s being mapped from the particles are generated (applying 10.3) as.each component
is Jadded to the sequence type. Therefore, even though the order component is placed in a position that textudlly precedes the
pdsitions of those components within the ASN.1 sequence type, the generation of the order component ¢an’ only be conjpleted
affer all the particles have been mapped to sequence components.

20.7 If the complex type definition has attribute uses, then components generated by applying clause 22 to the atfribute
uses f$hall be added to the ASN.1 sequence type in an order based on the target namespace and name of the atfribute
declaration of each attribute use. The attribute uses shall first be ordered by target namespace of the attribute declaration| (with
the k¢yword absent preceding all namespace names sorted in ascending lexicographical order) and then by name pf the
attribyte declaration within each target namespace (also in ascending lexicographical order).

20.8 If the complex type definition has an attribute wildcard, then a comperent generated from the attribute wildcard as
specified in clause 21 shall be added to the ASN.1 sequence type.

20.9 If the content type of the complex type definition is a particle, then one of the four following subclauses applies.

20.9.1 If the term of the particle is a model group with a compasitor of sequence whose min occurs and max occyrs are
both ¢ne, then, for each particle of the model group in order, anwordered list of zero or more ASN.1 "NamedType"g shall
be geperated by applying clause 19 to the particle in the_model group, and those "NamedType"s shall be added fo the
ASN /I sequence type in the same order.

20.9.] If the term of the particle is a model group.with a compositor of sequence whose min occurs and max occyrs are
not bgth one, then a component generated by applying clause 19 to the particle in the content type shall be added [to the
ASN/l sequence type.

20.9.] If the term of the particle is aqmodel group with a compositor of all, then, for each particle of the model grpup in
order|a component generated by applying clause 19 to the particle of the model group shall be added to the ASN.1 sequence
type. [[f the particle in the content type-0f the complex type definition has min occurs zero, each of the particles of the model
group|{with min occurs one shall-be mapped as if it had min occurs zero.

20.9.4 If the term of the.particle is a model group with a compositor of choice, then a component generated by applying
claus¢ 19 to the particle-in’the content type shall be added to the ASN.1 sequence type.

20.10; If the content type of the complex type definition is a simple type definition, then a component shall be added|to the
ASN /|l sequencetype. The "identifier" in the "NamedType" of the component shall be generated by applying 10.3 |to the
charafter stringy"base" and the "Type" in the "NamedType" shall be the ASN.1 type definition generated by applying
claus¢ 23 to\the content type. A final UNTAGGED encoding instruction shall be assigned to the component.

20.11 If the content type of the complex type definition is empty, then no further components shall be added to the ASN.1
sequence type.

21 Mapping wildcards

21.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition or a "NamedType" corresponding to a wildcard.

21.2 For a Version 1 mapping, 21.3 shall be applied. For a Version 2 mapping, 21.4 shall be applied.

21.3 A wildcard that is the term of a particle shall be mapped to the ASN.1 type definition generated by applying
clause 23 to the XSD built-in type xsd:string. A final ANY-ELEMENT encoding instruction shall be assigned to the ASN.1
type definition.
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21.4 A wildcard that is the term of a particle shall be mapped as specified in the following subclauses 21.4.1 to 21.4.7.

21.4.1  The phrase "wildcard mapping attribute" (used only in this clause) designates an attribute information item with
a [namespace name] property of "urn:oid:2.1.5.2.0.1" and a [local name] property of "wildcard-mapping", which is a
member of the attributes of an annotation present in a wildcard. The phrase "value of a wildcard mapping attribute" (used
only in this clause) designates the [normalized value] property of a wildcard mapping attribute.

NOTE — The namespace name specified in this subclause is the ASN.1 namespace name defined in Rec. ITU-T X.693 | ISO/IEC
8825-4, 16.9.

21.4.2 A wildcard mapping attribute shall have one of the following values: "CHOICE-FI", "CHOICE-UTF-8", "FI", and
"UTF-8".

EXAMPLE - The following is an example of a wildcard mapping attribute:

[ xsdany>
<xsd:annotation
a:wildcard-mapping="FI"
xmlins:a="urn:oid:2.1.5.2.0.1"/>
</xsd:any>

21.4.3 A wildcard without a wildcard mapping attribute shall be treated as though it has a wildcard_mapping attribute
with the value "CHOICE-FI" (if process contents is strict or lax) or "FI" (if process contents is skip),

21.4.4 A wildcard whose process contents is skip shall not have a wildcard mapping attribute with the value "CHOICE-
FI" or|"CHOICE-UTF-8".

21.4.1 A wildcard whose wildcard mapping attribute has the value "UTF-8" shall be mapped to the ASN.1 built-ip type
UTF8ptring with the following user-defined constraint:
(CONBTRAINED BY

{/* Every character string abstract value shall be a well-formed XML document
encoded in UTF-8. */3})

and with a final ANY-ELEMENT encoding instruction.

21.4.¢ A wildcard whose wildcard mapping attribute has the yvalue "FI" shall be mapped to the ASN.1 built-i type
OCTEJ STRING with the following user-defined constraint:

(CONBTRAINED BY

{/* Every octet string abstract value shall be a well-formed fast infoset
document (see Rec. ITU-T X.891v] ISO/IEC 24824-1). */})

and with a final ANY-ELEMENT encoding instruction.

21.4.7 A wildcard whose wildcard mappingattribute has the value "CHOICE-FI" or "CHOICE-UTF-8" shall be mapped to
an ASN.1 choice type constructed as follows:

a) one alternative shall be.added to the choice type for each top-level element declaration in the sourcd XSD
Schema which is notlabstract and whose target namespace is a namespace name (or the absent namegpace)
allowed by the namespace constraint of the wildcard;

b) for each altepnative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to thel name
of the topsleviel element declaration corresponding to the alternative, and the "Type" in the "Named[['ype"
shall be the” ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the ASN.] type
assighment generated by applying clause 14 to the top-level element declaration;

c) these alternatives shall be added to the choice type in an order based on the target namespace and ngme of
the top-level element declarations; the element declarations shall first be ordered by target namespacj (with
the absent namespace preceding all namespace names sorted in ascending lexicographical order) angl then
by name (also in ascending lexicographical order) within each target namespace;

d) if the wildcard mapping attribute has the value "CHOICE-UTF-8", another alternative shall be added to the
end of the choice type; the "identifier" in the "NamedType" shall be generated by applying 10.3 to the
character string "elem", and the "Type" in the "NamedType" shall be the ASN.1 type specified in 21.4.5;

e) if the wildcard mapping attribute has the value "CHOICE-FI", another alternative shall be added to the end
of the choice type; the "identifier" in the "NamedType" shall be generated by applying 10.3 to the character
string "elem", and the "Type" in the "NamedType" shall be the ASN.1 type specified in 21.4.6;
if process contents is strict, then the following user-defined constraint shall be applied to the choice type:

f)
(CONSTRAINED BY
{/* The last alternative shall be used if and only if xsi:type is present*/})

g) if process contents is lax, then the following user-defined constraint shall be applied to the choice type:
(CONSTRAINED BY
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{/* The last alternative shall be used when xsi:type is present, and shall
not be used when xsi:type is not present and one of the other alternatives
can be used. */3})

h) afinal UNTAGGED encoding instruction shall be assigned to the choice type.

21.5 A wildcard that is the attribute wildcard of a complex type shall be mapped to a "NamedType". The "identifier" in
the "NamedType" shall be generated by applying 10.3 to the character string "at t r " and the "Type" in the "NamedType"
shall be a sequence-of type. The component of the sequence-of type shall be a "Type" generated by applying clause 23 to

the XSD built-in type xsd:string. The following user-defined constraint shall be applied to the sequence-of type:
(CONSTRAINED BY
{/* Each item shall conform to the "AnyAttributeFormat" specified in
Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 18 */})

A fingl ANY-ATTRIBUTES encoding instruction shall he assigned to the sequence-of type

21.6 If the wildcard has a namespace constraint, this shall be mapped to a "NameSpaceRestriction"“in the
ANY-ELEMENT or ANY-ATTRIBUTES encoding instruction.

22 Mapping attribute uses

22.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generpte an ASN.1 "NamedType" corresponding to an attribute use.

22.2 An attribute use shall be mapped to a "NamedType".

22.3 The "identifier" in the "NamedType" shall be generated by applying 10:3 to the name of the attribute declgration
of the attribute use, and the "Type" in the "NamedType" shall be:

a) if the attribute use has a top-level attribute declaration, the JASN.1 type definition (a "DefinedType")
generated by applying 10.2 to the ASN.1 type assignment{generated by applying clause 15 to the atjribute
declaration;

b) ifthe attribute use has a local attribute declaration, the’ASN.1 type definition generated by applying clagise 15
to the attribute declaration.

224 If either the attribute use or its attribute declaration has a value constraint and the attribute use is not requirdd, the
"NamjedType" shall be followed by the keyword DEFAULT and by a "Value" generated by applying clause 16 eitherfto the
value|in the value constraint of the attribute use (if.the attribute use has a value constraint), or to the value in the| value
constfaint of its attribute declaration (otherwise).

22.5 If either the attribute use or its attribute declaration has a value constraint that is a fixed value, then an ASN.1 pingle
value|constraint shall be added to the "NamedType". The "Value" in the ASN.1 single value constraint shall be geng¢rated
by applying clause 16 either to the valuelin the value constraint of the attribute use (if the attribute use has a value consfraint),
or to the value in the value constraint.of its attribute declaration (otherwise).

22.6 If the attribute use i§ ot required and neither the attribute use nor its attribute declaration has a value congtraint,
the "NamedType" shall be followed by the keyword OPTIONAL.

22.7 A final ATTRTBUTE encoding instruction shall be assigned to the "Type" in the "NamedType".

23 Mapping uses of simple and complex type definitions (general case)

23.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generpte-an ASN. 1 type definition corresponding to one of the following uses of a top-level, anonymous, or XSD bhilt-in
simple type definition or complex type definition:

a) asimple type definition used as the base type of another simple type definition;
b) a simple type definition used as the item type of a list type;
c) asimple type definition used as the member type of a union type;

d) a simple or complex type definition used as the type definition of element declarations that do not have a
substitutable type definition (see 14.7) and are not nillable;

e) a simple type definition used as the type definition of an attribute declaration;

f)  a simple type definition used as the content type of a complex type definition; and
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g) asimple type definition used as the type definition of an element declaration that does not have a substitutable
type definition (see 14.7) and is nillable.

23.2 A use of an XSD built-in type simple type definition or complex type definition shall be mapped to an ASN.1 type
definition (a "DefinedType") as specified in clause 11.

23.3 A use of a top-level simple type definition shall be mapped to the ASN.1 type definition (a "DefinedType")
generated by applying 10.2 to the ASN.1 type assignment generated by applying clause 13 to the simple type definition.

234 A use of a top-level complex type definition shall be mapped to the ASN.I type definition (a "DefinedType")
generated by applying 10.2 to the ASN.1 type assignment generated by applying clause 20 to the complex type definition.

23.5 A use of an anonymous simple type definition is not distinguished from the simple type definition itself, and shall
be mapped as specified in clause 13 for the simple type definition.

23.6 A use of an anonymous complex type definition is not distinguished from the complex type definition itsellf, and
shall pe mapped as specified in clause 20 for the complex type definition.

23.7 If a value constraint has been provided in the invocation of this clause, then a final DEFAULT~FOR-EMPTY
encoding instruction shall be assigned to the ASN.1 type definition, and one of the three following subclauses applies.

23.7.1 For a simple type definition, the "Value" in the final DEFAULT-FOR-EMPTY encoding) instruction shpll be
generpted by applying clause 16 to the value in the value constraint considered as a value in the value space of the simple
type definition.

23.7.1 For a complex type definition whose content type is a simple type definition, the "Value" in the final DEFAULT{FOR-
EMPTY encoding instruction shall be generated by applying clause 16 to the value«in’the value constraint considered as a
valuelin the value space of the simple type definition.

23.7.1 For a complex type definition with a mixed content type, the "Value’~in the final DEFAULT-FOR-EMPTY endoding
instruiction shall be generated by applying clause 16 to the value in the value‘constraint considered as a value in the|value
space{of xsd:string with whiteSpace preserve.

23.8 If a value constraint has been provided in the invocation.ofthis clause and the value in the value constraipt is a
fixed Yalue, then one of the three following subclauses applies,

23.8.1 For a simple type definition, an ASN.1 single value-constraint with a "Value" identical to the "Value" in th¢ final
DEFAULT-FOR-EMPTY encoding instruction shall be added to the ASN.1 definition.

23.8.1 For a complex type definition whose contenttype is a simple type definition, an ASN.1 inner subtype constrainf shall
be addled to the ASN.1 definition and shall apply-to-'the base component a single value constraint with a "Value" idgntical
to the]"Value" in the final DEFAULT-FOR-EMPTY encoding instruction.

23.8.3 For a complex type definition with a mixed content type, an ASN.1 inner subtype constraint shall be addled to
the ABN.1 definition and shall applyto.the embed-values component an ASN.1 single value constraint with a "Value"
consiting in a single occurrenc€ of a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY engoding
instruiction.

24 Mapping,special uses of simple and complex type definitions (substitutable)

24.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generpte an ASNY1 type definition corresponding to a top-level simple type definition or complex type definition used fas the
type definition’of element declarations that have a substitutable type definition (see 14.7) and are not nillable.

24.2 A use of a simple type definition (STD, say) or complex type definition (CTD, say) shall be mapped to an ASN.1
choice type.

24.3 One alternative shall be added to the ASN.1 choice type for STD or CTD itself and one alternative shall be
added for each top-level simple type definition and complex type definition in the source XSD Schema that is derived by
restriction or extension (directly or indirectly) from STD or CTD.

24.4 For each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the name of the
simple type definition or complex type definition corresponding to the alternative, and the "Type" in the "NamedType" shall
be the ASN.1 type definition generated by applying clause 23 to the simple type definition or complex type definition.

24.5 The first alternative added to the choice type shall be the one corresponding to STD or CTD itself. The
subsequent alternatives shall be added to the choice type in an order based on the target namespace and name of the simple
type definitions and complex type definitions. Type definitions shall first be ordered by target namespace (with the absent
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namespace preceding all namespace names sorted in ascending lexicographical order) and then by name (also in ascending
lexicographical order) within each target namespace.

24.6 A final USE-TYPE encoding instruction shall be assigned to the ASN.1 choice type.

24.7 If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding instruction shall be assigned to each alternative of the ASN.1 choice type corresponding to a simple or complex
type definition that would validate a hypothetical element containing the canonical lexical representation of the value in
the value constraint, but not to the other alternatives (if any). One of the three following subclauses applies.

24.7.1  Ifthe alternative corresponds to a simple type definition, the "Value" in the final DEFAULT-FOR-EMPTY encoding
instruction shall be generated by applying clause 16 to the value in the value constraint considered as a value in the value
space of the simple type definition.

in the|final DEFAULT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value in thq value

24.7.% [T the alternative corresponds to a complex type definition whose content type 1s a simple type definition, the,"Yalue"
constfaint considered as a value in the value space of the simple type definition.

24.7.1 If the alternative corresponds to a complex type definition with a mixed content type, the "Value" in th¢ final
DEFAULT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value in'tlie value conktraint
consiflered as a value in the value space of xsd:string with whiteSpace preserve.

24.8 If a value constraint has been provided in the invocation of this clause and the valde in the value constraipt is a
fixed yalue, then an ASN.1 inner subtype constraint shall be added to the ASN.1 choice type. One of the four follpwing
subcljiuses applies to each alternative of the choice type.

24.8.1  If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and corresponds
to a s|mple type definition, the inner subtype constraint shall apply to the alternative an ASN.1 single value constraint with
a "Vallue" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction.

24.8.2  If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and corresponds
to a domplex type definition whose content type is a simple type definition, the inner subtype constraint shall apply [o the
alternative another ASN.1 inner subtype constraint that applies to,the base component a single value constraint with a
"Valye" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction.

24.8.3 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and corresponds
to a cgomplex type definition with a mixed content type, the inner subtype constraint shall apply to the alternative afpother
ASN/Jl inner subtype constraint, which in turn shall“apply to the embed-values component an ASN.1 single|value
constfaint with a "Value" consisting in a single occurrence of a "Value" identical to the "Value" in the final DEFAULT-
FOR-EMPTY encoding instruction.

24.8.4  If the alternative has not been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7, the| inner
subtype constraint shall apply a presenee‘constraint of ABSENT to the alternative.

25 Mapping special-uses of simple and complex type definitions (substitutable, nillable)

25.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generpte an ASN.1 type-definition corresponding to a top-level simple type definition or complex type definition used fas the
type definition of element declarations that have a substitutable type definition (see 14.7) and are nillable.

25.2 A useot a simple type definition (STD, say) or complex type definition (CTD, say) shall be mapped to an ASN.1
choicg type.

25.3 One alternative shall be added to the ASN.1 choice type for STD or CTD itself and one alternative shall be
added for each top-level simple type definition and complex type definition in the source XSD Schema that is derived by
restriction or extension (directly or indirectly) from STD or CTD.

254 For each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the name of the
simple type definition or complex type definition corresponding to the alternative, and the "Type" in the "NamedType" shall
be the ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the ASN.1 type assignment generated by
applying clause 30 to the simple type definition or complex type definition.

25.5 The first alternative added to the choice type shall be the one corresponding to STD or CTD itself. The
subsequent alternatives shall be added to the choice type in an order based on the target namespace and name of the simple
type definitions and complex type definitions. Type definitions shall first be ordered by target namespace (with the absent
namespace preceding all namespace names sorted in ascending lexicographical order) and then by name (also in ascending
lexicographical order) within each target namespace.
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25.6 A final USE-TYPE encoding instruction shall be assigned to the ASN.1 choice type.

25.7 If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding instruction shall be assigned to each alternative of the ASN.1 choice type corresponding to a simple or complex
type definition that would validate a hypothetical element containing the canonical lexical representation of the value in
the value constraint, but not to the other alternatives (if any). One of the three following subclauses applies.

25.7.1  Ifthe alternative corresponds to a simple type definition, the "Value" in the final DEFAULT-FOR-EMPTY encoding
instruction shall be generated by applying clause 16 to the value in the value constraint considered as a value in the value
space of the simple type definition.

25.7.2  Ifthe alternative corresponds to a complex type definition whose content type is a simple type definition, the "Value"
in the final DEFAULT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value in the value

constraint considered as a value in the value space of the simple type definition
25.7.3  If the alternative corresponds to a complex type definition with a mixed content type, the "Value" in thg final

DEFAULT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value in the value conptraint
consiflered as a value in the value space of xsd:string with whiteSpace preserve.

25.8 If a value constraint has been provided in the invocation of this clause and the value in the, value constraipt is a
fixed yalue, then an ASN.I inner subtype constraint shall be added to the ASN.1 choice type. Ong of the four follpwing
subcljiuses applies to each alternative of the choice type.

25.8.1 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and corresponds
to a simple type definition, the inner subtype constraint shall apply to the alternative (whichjis an ASN.1 sequence typg with
a fina] USE-NIL encoding instruction) another ASN.1 inner subtype constraint whiclUin turn shall apply to the conptent
comppnent the keyword PRESENT and an ASN.1 single value constraint with a:*Value" identical to the "Value" [in the
final PEFAULT-FOR-EMPTY encoding instruction.

25.8.2  If the alternative has been assigned a final DEFAULT-FOR-EMRT)Y encoding instruction in 25.7 and corresponds
to a domplex type definition whose content type is a simple type definition, the inner subtype constraint shall apply [o the
alternptive (which is an ASN.1 sequence type with a final USE-NILehcoding instruction) another ASN.1 inner sybtype
constfaint that applies to the content component the keyword PRESENT and an ASN.1 single value constraint with a
"Valye" identical to the "Value" in the final DEFAULT-FOR-EMRTY encoding instruction.

25.8.3  If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and corresponds
to a cpmplex type definition with a mixed content type,.the' inner subtype constraint shall apply to the alternative (which is
an A§N.1 sequence type with a final USE-NIL encoding instruction) another ASN.1 inner subtype constraint that agplies:

a) to the embed-values component, an ASN.1 single value constraint with a "Value" consisting in a pingle
occurrence of a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction;
and

b) to the content component, the keyword PRESENT.

25.8.4  If the alternative has-not’been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7, the| inner
subtype constraint shall apply-a-presence constraint of ABSENT to the alternative.

26 Mapping special uses of simple type definitions (nillable)

26.1 This elauise applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generpte an'ASN.1 type definition corresponding to either:

a) a top-level, anonymous, or XSD built-in simple type definition

declaratio dl dO 11O dveC d SUD UtdDIC type de or CC 14.

used as the type definition of element
T AT niltable; O

b) atop-level simple type definition that is a member of the derivation hierarchy of the type definition of element
declarations that have a substitutable type definition (see 14.7) and are nillable.

26.2 A use of a simple type definition shall be mapped to an ASN.1 sequence type with one OPTIONAL component.

26.3 The "identifier" in the "NamedType" of the component shall be content and the "Type" in the "NamedType"
shall be the ASN.1 type definition generated by applying clause 23 to the simple type definition.

26.4 A final USE-NIL encoding instruction shall be assigned to the ASN.1 sequence type.

26.5 If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding instruction shall be assigned to the ASN.1 sequence type. The "Value" in the final DEFAULT-FOR-EMPTY
encoding instruction shall be generated by applying clause 16 to the value in the value constraint.
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26.6 If a value constraint has been provided in the invocation of this clause and the value in the value constraint is a
fixed value, then an ASN.1 inner subtype constraint shall be added to the ASN.1 sequence type. The inner subtype
constraint shall apply to the content component an ASN.1 single value constraint with a "Value" identical to the "Value"
in the final DEFAULT-FOR-EMPTY encoding instruction. The inner subtype constraint shall also apply the keyword
PRESENT to the content component.

27 Mapping special uses of complex type definitions (nillable)
27.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition corresponding to either:

a) a top-level, anonymous, or XSD built-in complex type definition used as the type definition of element
declarations that do 1ot have a substtutable type definition (See 14.7) and are nillable; or l
on of

b) a top-level complex type definition that is a member of the derivation hierarchy of the type defini
element declarations that have a substitutable type definition (see 14.7) and are nillable.

27.2 A use of an XSD built-in complex type definition shall be mapped to an ASN.1 type definition (a "*DefinedType")
as spgcified in clause 11.

27.3 A use of a top-level or anonymous complex type definition shall be mapped to an ASN.1 type definitjon as
specified in subclauses 27.4 to 27.12.

27.4 The ASN.1 type definition shall be an ASN.1 sequence type and one or more\components shall be added to it
as spgcified in the following subclauses 27.5 to 27.11, in the specified order.

27.5 If the content type of the complex type definition is a mixed content mode¢l, then an embed-values component
shall pe added to the ASN.1 sequence type as specified in 20.5.

27.6 If the content type of the complex type definition is a particle whose term is a model group with a compositor|of all,
then gn order component shall be added to the ASN.1 sequence type.as specified in 20.6.

27.7 If the complex type definition has attribute uses, components mapped from the attribute uses shall be added [to the
ASN/Jl sequence type as specified in 20.7.

27.8 If the complex type definition has an attribute wildcard, then a component generated from the attribute wildcard shall
be adfled to the ASN.1 sequence type as specified in 20.8:

27.9 If the content type of the complex type definition is a particle, then one of the three following subclauses applies.

27.9.1 If the term of the particle is a model\group with a compositor of sequence whose min occurs and max occurs are
both ¢ne, then an OPTIONAL component shall-be added to the ASN.1 sequence type. The "identifier" in the "Named[['ype"
of th¢ component shall be generated by applying 10.3 to the character string "content" and the "Type" In the
"NanjedType" shall be an ASN.1 s¢quence type generated as follows. For each particle of the model group in order, an
ordergd list of zero or more "Namedil'ype'"s shall be generated by applying clause 19 to the particle in the model group, and
those|"NamedType"s shall be@dded to the inner ASN.1 sequence type in the same order.

27.9.] If the term of the \particle is a model group with a compositor of sequence whose min occurs and max occyrs are
not both one, or a model\group with a compositor of choice, then an OPTIONAL component shall be added to the ASN.1
sequence type. The “identifier" in the "NamedType" of the component shall be generated by applying 10.3 to the character
string "content™and the "Type" in the "NamedType" shall be an ASN.1 sequence type with a single component, which
shall pe generated by applying clause 19 to the particle in the content type.

27.9.] If'the term of the particle is a model group with a compositor of all, then an OPTIONAL component shall be pdded
to the] ASN.1 sequence type. The "identifier" in the "NamedType" of the component shall be generated by applying 10.3
to the character string "content" and the "Type" in the "NamedType" shall be an ASN.1 sequence type. For each particle
of the model group in order, a component generated by applying clause 19 to the particle of the model group shall be added
to the inner ASN.1 sequence type. If the particle in the content type of the complex type definition has min occurs zero, each
of the particles of the model group with min occurs one shall be mapped as if it had min occurs zero.

27.10 If the content type of the complex type definition is a simple type definition, then an OPTIONAL component shall be
added to the ASN.1 sequence type. The "identifier" in the "NamedType" of the component shall be generated by applying
10.3 to the character string "content" and the "Type" in the "NamedType" shall be the ASN.1 type definition generated
by applying clause 23 to the content type.

27.11 If the content type of the complex type definition is empty, then an OPTIONAL component shall be added to the
ASN.1 sequence type. The "identifier" in the "NamedType" of the component shall be generated by applying 10.3 to the
character string "content" and the "Type" in the "NamedType" shall be the ASN.1 built-in type NULL.
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27.12 A final USE-NIL encoding instruction shall be assigned to the ASN.1 sequence type.

27.13  If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding instruction shall be assigned to the ASN.1 sequence type. One of the two following subclauses applies.

27.13.1 Ifthe content type of the complex type definition is a simple type definition, the "Value" in the final DEFAULT-FOR-
EMPTY encoding instruction shall be generated by applying clause 16 to the value in the value constraint considered as a
value in the value space of the simple type definition.

27.13.2 If the content type of the complex type definition is a mixed content type, the "Value" in the final DEFAULT-FOR-
EMPTY encoding instruction shall be generated by applying clause 16 to the value in the value constraint considered as a
value in the value space of xsd:string with whiteSpace preserve.

27.14  If a value constraint has been provided in the invocation of this clause and the value in the value constraint is a
fixed palue, then an ASN.1 inner subtype constraint shall be added to the ASN.1 sequence type. The innerysybtype
constfaint shall apply the keyword PRESENT to the content component. One of the two following subclausés.applies.

27.14[1 If the content type of the complex type definition is a simple type definition, the inner subtype constraint shall|apply
to th¢ content component an ASN.1 single value constraint with a "Value" identical to the "Value" in thq final
DEFAULT-FOR-EMPTY encoding instruction.

27.14[2 If the content type of the complex type definition is a mixed content type, the inner subtype'constraint shall 3pply:

a) to the embed-values component, an ASN.1 single value constraint with al’Value" consisting in a pingle
occurrence of a "Value" identical to the "Value" in the final DEFAULT-FOR=EMPTY encoding instruction;
and

b) to the content component, the keyword PRESENT.

28 Mapping special uses of element declarations (head<of element substitution group)

28.1 This clause applies as explicitly invoked by other clauses.of this Recommendation | International Standard to
generpte an ASN.1 type definition corresponding to a top-level element declaration that is the head of an elpment
substftution group and is used as the term of particles.

28.2 A use of a top-level element declaration (H, say)(shall be mapped to an ASN.1 choice type.

28.3 One alternative shall be added to the ASN)I choice type for each top-level element declaration (including H
itself) in the source XSD Schema which is not abstract and is a member of the substitution group headed by H.

NOTE — In XSD, substitution group membership’is transitive, i.e., the members of a substitution group ESG1 whose hepd is a
member of another substitution group ESG2'are all also members of ESG2.

28.4 For each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the nameof the
top-lgvel element declaration corresponding to the alternative, and the "Type" in the "NamedType" shall be the ASN.|l type
definftion (a "DefinedType") generated by applying 10.2 to the ASN.1 type assignment generated by applying clayse 14
to thejtop-level element declaration.

28.5 Alternatives shall be added to the choice type in an order based on the target namespace and name of the top-
level plement declarations! The element declarations shall first be ordered by target namespace (with the absent namgspace
precefling all namespace names sorted in ascending lexicographical order) and then by name (also in ascgnding
lexicqgraphicalrder) within each target namespace.
NOTE —_Thic*element declaration that is the head of the element substitution group is ordered together with the other glement
deflarations that belong to the element substitution group.

28.6 A final UNTAGGED encoding instruction shall be assigned to the choice type
29 Generating special ASN.1 type assignments for types used in element declarations
29.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to

generate an ASN.1 type assignment corresponding to a top-level simple type definition or complex type definition used as
the type definition of element declarations that have a substitutable type definition (see 14.7) or are nillable.

29.2 This clause generates a special ASN.1 type assignment for a given combination of the following conditions and
data provided in the invocation of this clause:

a) whether the element declaration has a substitutable or a non-substitutable type definition (see 14.7);

b) whether the element declaration is nillable or non-nillable;
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29.3

29.4).

¢) whether the type definition is a simple type definition or a complex type definition;

d) whether the element declaration has a value constraint, and if it does, whether the value in the value constraint

is a default value or a fixed value;
e) the name of the type definition; and

f) the value in the value constraint (if any).

One and only one special ASN.1 type assignment shall be generated for each different combination of the above
items that actually occurs in one or more invocations of this clause over the mapping of a source XSD Schema (but see

NOTE - For example, if two element declarations in a large XSD Schema have identical type definitions, are both nillable, and both
have a value constraint that is a default value and is the same value, then a single special ASN.1 type assignment is generated. The
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When this clause is invoked for a simple type definition or complex type definition used as the type definition
t declaration that is nillable and does not have have a substitutable type definition, it produces,an ASN.1]
ment (using the suffix "-nillable") which could also be produced by an invocation of clause30 for the

by this clause or by clause 30, whichever is invoked first.

ssignment is generated, by applying clause 13 or clause 20, respectively.

mplex type definitions are mapped to ASN.1 type assignments.

For a given element declaration, the "typereference" in the TypeAssignment" for a special ASN.]
Assignment" shall be the ASN.1 type definition generated by, one of the clauses 24, 25, 26, and 27 (see 29.7)
type definition or complex type definition that is the type definition of the element declaration. The value constraint

SN.1 type definition as specified in that clause.

The suffix and the applicable clause nuniber shall be obtained from the last two columns of Table 7

canonical lexical representation (see W3CXML Schema Part 2, 2.3.1) of the value in the value constraint, othg
1 be an empty string.

[Table 7 — Suffixes and applicable clause numbers for the generation of special ASN.1 type assignments

Applicable
Substitutable | nillable simple / complex coﬁasltl:aeint Suffix clause
number
no yes simple none -nillable 26
no yes simple default -nillable-default- 26
ne yes simple fixed -nillable-fixed- 26
no yes complex none -nillable 27
no yes complex default -nillable-default- 27
no yes complex fixed -nillable-fixed- 27
yes no simple or complex none -derivations 24
yes no simple or complex default -deriv-default- 24
yes no simple or complex fixed -deriv-fixed- 24
yes yes simple or complex none —-deriv-nillable 25
yes yes simple or complex default -deriv-nillable-defaul t- 25
yes yes simple or complex fixed -deriv-nillable-fixed- 25
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The term "associated ASN.1 type assignment" designates the ASN.1 type assignment being mapped from the
type definition or complex type definition that is the type definition of the element declaration for which a special ASN.1

DTE — Any special ASN.1 type assignment has an associated ASN.1 type assignment; ds.this clause applies only when the type
finition of an element declaration is a top-level simple type definition or complex type définition. All such simple type definitions and
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30 Generating special ASN.1 type assignments for types belonging to a derivation
hierarchy
30.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to

generate an ASN.1 type assignment corresponding to a top-level simple type definition or complex type definition that belongs
to the derivation hierarchy of the type definition of element declarations that have a substitutable type definition (see 14.7)
and are nillable.

30.2 This clause generates a special ASN.1 type assignment for a simple type definition or complex type definition
provided in the invocation of this clause.

30.3 One and only one special ASN.1 type assignment shall be generated for each simple type definition or complex
type definition that actually occurs in one or more invocations of this clause over the mapping of a source XSD Schema
(but spe29-4)-

304 The term "associated ASN.1 type assignment" designates the ASN.1 type assignment being mapped\from the
simpl¢ type definition or complex type definition by applying clause 13 or clause 20, respectively.

30.5 The "typereference" in the "TypeAssignment" for a special ASN.1 type assignment shall be-constructed by
apper]ding the suffix "-ni 1 lable" to the type reference name of the associated ASN.1 type assignment-and applying 10.3
to thq resulting character string, and the "Type" in the "TypeAssignment" shall be the ASN.1 type definition gengrated
by applying either clause 26 or clause 27 to the simple type definition or complex type definition; Tespectively.

NOTE - This clause specifies only the suffix "-nillable" (and not the suffixes¢’-nillable-default-|" and
"-hillable-fixed-"), because even if the element declaration has a value constraint, that value'censtraint is not visible to clayses 26
and 27 when invoked by this clause.

31 Generating special ASN.1 type assignments for elemént substitution groups

31.1 This clause applies as explicitly invoked by other clauses of.this Recommendation | International Standard to
generpte an ASN.1 type assignment corresponding to a particle whese'term is a top-level element declaration thatlis the
head pf an element substitution group.

31.2 This clause generates a special ASN.1 type assignment for a top-level element declaration provided |n the
invocption of this clause.

313 One and only one special ASN.1 type assignment shall be generated for each top-level element declaratign that
actually occurs in one or more invocations of this clatise over the mapping of a source XSD Schema.

314 The term "associated ASN.1 type, assignment" designates the ASN.1 type assignment being mapped from the
top-lgvel element declaration by applying clause 14.

31.5 The "typereference" in the “TypeAssignment" for a special ASN.1 type assignment shall be constructed by
apper]ding the suffix "-group" to,the type reference name of the associated ASN.1 type assignment and applying 1j0.3 to
the resulting character string, and'the "Type" in the "TypeAssignment" shall be the ASN.1 type definition generated by
applyjng clause 28 to the top-level element declaration.
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Annex A

ASN.1 type definitions corresponding to XSD built-in types for the Version 1 mapping

(This annex forms an integral part of this Recommendation | International Standard.)

Al This annex specifies a module that defines the ASN.1 types that correspond to the XSD built-in types and that
are used for the mapping from W3C XML Schema to ASN.1 for the Version 1 mapping.

A2 W3C XML Schema defines many built-in date and time types to represent durations, instants or recurring
instants. Although they are all derived from ISO 8601, there are some extensions and restrictions. The XSD built-in date
and time types are mapped to VisibleString with a user-defined constraint referencing the applicable XSD clause. A
permitted alphabet constraint is added to provide a more efficient encoding with the Packed Encoding Rules (PER)|since
user-defined constraints are not PER-visible (and hence are not used in optimizing encodings).

A3 The XSD module for the Version 1 mapping is:
XSD fjoint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) versionli(1)}
"/ASN.1/Specification/Modules/XSD-Module/Versionl™
DEFINITIONS
AUTOMATIC TAGS ::=
BEGIN
/* xgd:anySimpleType */
AnySimpleType ::= XMLCompatibleString
/* xpd:anyType */
AnyType ::= SEQUENCE {
embed-values SEQUENCE OF String,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item shall conform to the "AnyAttributeFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825=4, clause 18 */ } ) OF String,
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat' specified
in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19 */ } ) }
(CONSTRAINED BY {
/* Shall conform to Rec. ITU=T X.693 | ISO/IEC 8825-4, clause 25 */ } )
AnyType-nillable ::= SEQUENCE {
embed-values SEQUENCE OFlString,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item_shall conform to the "AnyAttributeFormat"” specified
in Rec. ITU5T X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
content SEQUENCE "{
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19 */ } )
} ORTIONAL }
(CONSTRAINED BY {
/*~Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */ } )
/* xpd:anyuri)*/
AnyURI ::="XMLStringWithNoCRLFHT
(CONSTRAINED BY {
/* The XMLStringWithNoCRLFHT shall be a vali

2206 NP that 220040 L Lacl
ZIJU - NOCTCT T ZzoJ0 arrtonsS airty varrd

non-ASCIl characters. Use of the IANA oi
considered. */ } )

URI as defined in IETF RFC
£ 4+ o -+ a2
TUTTTITATC WrR LI U« CJ\‘MPIIIu

URIZIRI scheme should be

/* xsd:date */
Date ::= DateTimeType (DateOnly)
/* xsd:dateTime */
DateTime ::= DateTimeType
/* xsd:decimal */
Decimal ::= REAL (WITH COMPONENTS {..., base(10)})
(ALL EXCEPT(-0 | MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER))
/* xsd:double */
Double ::=REAL (WITH COMPONENTS {
mantissa(-9007199254740991. .9007199254740991),
base(2),
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exponent(-1075..970)})

/* xsd:duration */

Duration ::= DurationType

/* xsd:ENTITIES */

ENTITIES ::= SEQUENCE (SIZE(1..MAX)) OF ENTITY
/* xsd:ENIITY */

ENTITY ::= NCName

/* xsd:float */

Float ::= REAL (WITH COMPONENTS {

mantissa(-16777215..16777215),
base(2),
exponent(-149..104)})

/* xsd:gDay */

GDhay :

/* X
GMon
/* X
GMon
/* X
GYea
/* X
GYea
/* X
ID :
/* X
IDRE
/* X
IDRE
/* X

Int [

/* X
Lang

/* X

Long| :

Name

/* X
NCNa

/* X
NMTO

/* X
NMTO
/* X
Norm

/* X

:= DateTimeType (Day)

scgitoti—7
kh ::= DateTimeType (Month)
5d - gMonthDay */
thDay ::= DateTimeType (MonthDay)
sd:gYear */
r - := DateTimeType (Year)
5d:-gYearMonth */
FMonth ::= DateTimeType (YearMonth)
5d- 1D */
L= NCName
5d - IDREF */
- := NCName
5d - IDREFS */
~S - := SEQUENCE (SIZE(1..MAX)) OF IDREF
sd-int */
= INTEGER (-2147483648..2147483647)
5d - language */
lage ::= VisibleString (FROM (a™.."z" | "A"_.."Z2 } "-" | "0".."9")

(PATTERN

"[a-zA-Z]#(1,8) (-[a-zA-Z0-9]1#(1,8))=")
/* The semantics of Language is specified~in IETF RFC 3066 */
5d: long */
:= INTEGER (-9223372036854775808. .9223372036854775807)
5d-name */
2= Token (XMLStringWithNoWhitespace)

(CONSTRAINED BY {

/* The Token shall be-a Name as defined in W3C XML 1.0, 2.3 */ } )
5d-NCName */
he :@:= Name
(CONSTRAINED BY §
/* The Name-shall be an NCName as defined in W3C XML Namespaces, 2 */

5d :NMTOKEN */
EN ::= Token (XMLStringWithNoWhitespace)

(CONSTRAINED BY {

/= The Token shall be an NMTOKEN as defined in W3C XML 1.0, 2.3 */ }

NOTA

5d -NMTOKENS */
ENS ::= SEQUENCE (SIZE(1..-MAX)) OF NMTOKEN
5d-normalizedString */
hlizedString ::= String (XMLStringWithNoCRLFHT)
(CONSTRAINED BY {
/* The String shall be a normalizedString as defined in W3C XML Schem
Part 2, 3.3.1 */3})
SAZNOTATION */
TON -:= QName

/* xsd:QName */
QName ::= SEQUENCE {

uri AnyURI OPTIONAL,
name NCName }

/* xsd:short */

Short ::= INTEGER (-32768..32767)
/* xsd:string */
String ::=XMLCompatibleString

/* xsd:time */

Time :

:= DateTimeType (TimeOnly)

/* xsd:token */
Token ::= NormalizedString (CONSTRAINED BY {
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/* The NormalizedString shall be a token as defined in W3C XML Schema Part 2,

3.3.2 */})

/* xsd:unsignedint */

UnsignedInt ::= INTEGER (0..4294967295)

/* xsd:unsignedLong */

UnsignedLong ::= INTEGER (O..18446744073709551615)
/* xsd:unsignedShort */

UnsignedShort ::= INTEGER (0..65535)

/* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in types */
XMLCompatibleString ::= UTF8String (FROM(

XMLS

XMLS

Dura

Date

Date

Day [

Mont

Mont

Year| :

Year
Time

ENCO

32

{0, 0, 0, 9} |
{0, 0, 0, 10} |
{0, 0, 0, 13} |

{0, o, o, 32} .. {0, 0, 215, 255} |

{0, 0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, 0, O} .. {0, 16, 255, 253}))

EringWithNoWhitespace ::= UTF8String (FROM(

{0, 0, 0, 33} .. {0, 0, 215, 255} |

{0, 0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, 0, O} .. {0, 16, 255, 253}))

EringWithNoCRLFHT ::= UTF8String (FROM(

{0, o0, o0, 32} .. {0, 0, 215, 255} |

{0, 0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, 0, O} .. {0, 16, 255, 253}))

/* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in dat
and time types */

kionType ::= VisibleString (FROM ('0".."9" | "DHMRSTY:.+-""))
(CONSTRAINED BY {/*{W3C XML Schema Part 2, 3.2.6 */
FimeType ::= VisibleString (FROM ("0"™.."9" | "TZo.+-"))
(CONSTRAINED BY \{/* W3C XML Schema Part 2, 3.2.7 */
Dnly ::= DateTimeType (FROM ("0™.."9" | "Z:4#<¥))
(CONSTRAINED»BY {/* W3C XML Schema Part 2, 3.2.9 */
:= DateTimeType (FROM ('0™.."9" |.XZ:+-"))
(CONSTRAINED-BY {/* W3C XML Schema Part 2, 3.2.13 */3})
h ::= DateTimeType (FROM ("'O™.."9™| "Z:+-"))
(CONSTRAINED BY {/* W3C\XML Schema Part 2, 3.2.14 */})
NDay ::= DateTimeType(FROM (0" .[9™ | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.12 */3})
:= DateTimeType (FROM (("30™.."9™ | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.11 */3})
Month ::= DateTimeType (FROM ("'0™.."9™ | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.10 7
Dnly ::= DateTimeType_(FROM ('0™.."9" | "Z:_.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.8 */
DING-CONTROL XER

GLOBAL-DEFAULTS MODIFIED-ENCODINGS

GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"’
PREFIX "xsi"

NAMESPACE ALL, ALL IN ALL AS
“http://www.w3.0rg/2001/XMLSchema™
PREFIX "xsd"

(D
(D
(D

/1)
(D

USE-QNAME QName
| |

DECLAAL D 3

DT ooctTmor

LIST ENTITIES, IDREFS, NMTOKENS
EMBED-VALUES AnyType, AnyType-nillable
ANY-ATTRIBUTES AnyType.attr, AnyType-nillable.attr

ANY-ELEMENT AnyType.elem-list.*, AnyType-nillable.content.elem-list.*

UNTAGGED AnyType.elem-list, AnyType-nillable.content.elem-list
NAME AnySimpleType, AnyURI, Boolean,

Byte, Date, DateTime, Decimal, Double, Duration,

Float, GDay, GMonth, GMonthDay, GYear, GYearMonth,

Int, Language, Long,

NormalizedString, Short,

String, Time, Token,

UnsignedInt, UnsignedLong, UnsignedShort

AS UNCAPITALIZED
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USE-NIL AnyType-nillable
WHITESPACE AnyURI, Language, Token, DurationType, DateTimeType COLLAPSE
WHITESPACE NormalizedString REPLACE

END
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Annex B

ASN.1 type definitions corresponding to XSD built-in types for the Version 2 mapping

(This annex forms an integral part of this Recommendation | International Standard.)

B.1 This annex specifies a module that defines the ASN.1 types that correspond to the XSD built-in types and that
are used for the mapping from W3C XML Schema to ASN.1 for the Version 2 mapping.

B.2 W3C XML Schema defines many built-in date and time types to represent durations, instants or recurring
instants. Although they are all derived from ISO 8601, there are some extensions and restrictions. The XSD built-in date
and time types are normally mapped to one of the ASN.1 time tvpes, but where XSD provides additional abstract values,
the mapping is to a CHOICE of an ASN.1 time type and a VisibleString with a user-defined constraint refergncing
the applicable XSD clause.

B.3 The XSD module for the Version 2 mapping is:
XSD fjoint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) version2(2)}
"/ASN.1/Specification/Modules/XSD-Module/Version2™
DEFINITIONS
AUTOMATIC TAGS ::=
BEGIN
/* xgd:anySimpleType */
AnySimpleType ::= XMLCompatibleString
/* xpd:anyType */
AnyType ::= SEQUENCE {
embed-values SEQUENCE OF String,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item shall conform to the "AnyAttributeFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825=4, clause 18 */ } ) OF String,
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat' specified
in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19 */ } ) }
(CONSTRAINED BY {
/* Shall conform to Rec. ITU=T X.693 | ISO/IEC 8825-4, clause 25 */ } )
AnyType-nillable ::= SEQUENCE {
embed-values SEQUENCE OFlString,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item_shall conform to the "AnyAttributeFormat"” specified
in Rec. ITU5T X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
content SEQUENCE "{
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19 */ } )
} ORTIONAL }
(CONSTRAINED BY {
/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25

27 3)
/* xpd:anytri */
AnyURI £ -5 XMLStringWithNoCRLFHT
(CONSTRAINED BY {
Lx Tl NAALC 4 - e AN P Valnl M uils K L1 k. Lacl LDl &l - &l - T ﬁFC
7 LELELAZVANL | ==tw = | IIIUVVI CITNOUCOINLT 1T DITAT Y VA aay ey VAL B A% ] AYARW | Ao UCT T rIlicu LB LI ™=N \

2396. Note that 2396 allows any valid IRl format without escaping
non-ASCI1 characters. Use of the IANA oid: URI/ZIRI scheme should be
considered. */ } )

/* xsd:date */

Date ::= GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=YMD'),
VisibleString
(FROM (*'0™.."9" | "DHMPSTY:.+-""))

(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.9
and used if a time-zone is present */})}

/* xsd:dateTime */
DateTime ::= TIME ((SETTINGS 'Basic=Date-Time Date=YMD Midnight=Start™))
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(CONSTRAINED BY {/*The time-zone shall be in the range -14 to +14*/})
(CONSTRAINED BY {/*The seconds and fractions of a second shall be less
than 60 (no leap seconds supported, in accordance with
W3C XML Schema 1.0 Part 2, 3.2.7)*/})
(CONSTRAINED BY {/*The type is constrained to "Time=HMSFn" for any n*/})/* xsd:decimal */
Decimal ::= REAL (WITH COMPONENTS {..., base(10)})
(ALL EXCEPT(-0 | MINUS-INFINITY | PLUS-INFINITY ] NOT-A-NUMBER))
/* xsd:double */
Double ::=REAL (WITH COMPONENTS {
mantissa(-9007199254740991 . .9007199254740991),
base(2),
exponent(-1075..970)})
/* xsd:duration */
Duration ::= GenericTimeTypeChoice {

AR

DI ATTUN
((WITH COMPONENTS {...,
seconds ABSENT,
fractional-part ABSENT})|
(WITH COMPONENTS {...,
seconds PRESENT})),

VisibleString
(FROM ('0™.."9" | "DHMPSTY:.+-""))
(CONSTRAINED BY {/* W3C XML Schema 1.0/Part 2, 3.2.6
and used for negativé durations */})}

/* XBd:ENTITIES */

ENTITIES ::= SEQUENCE (SIZE(1..MAX)) OF ENTITY

/* XBd:ENIITY */

ENTITY ::= NCName

/* xpd:float */

Float ::= REAL (WITH COMPONENTS {

mantissa(-16777215. .167(7215),

base(2),

exponent(-149..104)})

/* xpd:gDay */

GDay| : := DateTimeType (Day)

/* This is an integer followed optionally by a time-zone.
It is not supported in eithér I1SO 8601 or in ASN.1l, so the Version 1
mapping has been retained (similarly for other "G" types). */

/* xpd:gMonth */

GMongh ::= DateTimeType (Month)
/* xgd:gMonthDay */
GMonghDay ::= DateTimeType (MonthDay)
/* xpd:gYear */
GYeay ::= GenericTimeTypeChaice {
TIME (SETTINGS ''‘Basic=Date Date=Y"),
VisibleString
(FROM (*"O™™.."9™ | "Z:+-"))

(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.11
and used if a time-zone is present */})}

/* xpd:gYearMonth */

GYeafMonth  =<(GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=YM'"),
VisibleString
(FROM ('0™.."9" | "Z:z+-"))

(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.14
and used 1T a time-zone i1s present *75)}

/* xsd:ID */

ID ::= NCName

/* xsd:IDREF */

IDREF ::= NCName

/* xsd:IDREFS */

IDREFS ::= SEQUENCE (SIZE(1.-MAX)) OF IDREF

/* xsd:int */

Int ::= INTEGER (-2147483648..2147483647)

/* xsd:language */

Language ::= VisibleString (FROM (a™.."z"™ | "A".."z" | "-" | "0".."9")
(PATTERN
"[a-zA-Z]#(1,8) (-[a-zA-Z0-9]#(1,8))*"")

/* The semantics of Language is specified in IETF RFC 3066 */
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/* xsd:long */

Long ::= INTEGER (-9223372036854775808..9223372036854775807)
/* xsd:name */
Name ::= Token (XMLStringWithNoWhitespace)

(CONSTRAINED BY {
/* The Token shall be a Name as defined in W3C XML 1.0, 2.3 */ } )
/* xsd:NCName */
NCName ::= Name
(CONSTRAINED BY {
/* The Name shall be an NCName as defined in W3C XML Namespaces, 2 */ } )
/* xsd:NMTOKEN */
NMTOKEN ::= Token (XMLStringWithNoWhitespace)
(CONSTRAINED BY {
/* The Token shall be an NMTOKEN as defined in W3C XML 1.0, 2.3 */ } )
/* XpoNMTFOKENS—F
NMTOKENS ::= SEQUENCE (SIZE(1..MAX)) OF NMTOKEN
/* xgd:normalizedString */
NormplizedString ::= String (XMLStringWithNoCRLFHT)
(CONSTRAINED BY {
/* The String shall be a normalizedString as defined in W3C/ XML Schemq
Part 2, 3.3.1 */})

/* xXBd:NOTATION */
NOTAFION ::= QName
/* xpd:QName */
QNamg ::= SEQUENCE {
uri  AnyURI OPTIONAL,
name NCName }
/* xpd:short */
Shorg ::= INTEGER (-32768..32767)
/* xpd:string */
Stripg ::=XMLCompatibleString
/* xpd:time */
Time| ::= TIME ((SETTINGS "Basic=Time')
EXCEPT (SETELINGS "Midnight=End™))
(CONSTRAINED BY {/*The time-zone shaMH be in the range -14 to +14*/})
(CONSTRAINED BY {/*The seconds and“fractions of a second shall be less
than 60 (no,leap seconds supported, in accordance with
W3C XML Schema 1.0 Part 2, D.2)*/})
(CONSTRAINED BY {/*Constrained to "Time=HMSFn' for any n*/})
/* xpd:token */
Token ::= NormalizedString (CONSTRAMED BY {
/* The NormalizedStringshall be a token as defined in W3C XML Schema Part 2,
3.3.2 */})
/* xpd:unsignedint */
UnsignedInt ::= INTEGER (0..4294967295)
/* xpd:unsignedLong */
UnsignedlLong ::= INTEGER (0..18446744073709551615)
/* xpd:unsignedShort */
UnsignedShort ::= INTEGER (0..65535)

/* ABN.1 type definitions supporting the mapping of W3C XML Schema built-in types */

XMLCpmpatibleString ::= UTF8String (FROM(
{0, 0, 0, 9} |
{0, 0, 0, 10} |
{0, 0, 0, 13} |
{0, 0, 0, 32} .. {0, 0, 215, 255} |
{00 224 0} {00 255 253} |
{0, 1, 0, O} .. {0, 16, 255, 253}))
XMLStringWithNoWhitespace ::= UTF8String (FROM(

{0, 0, 0, 33} .. {0, 0, 215, 255} |

{0, 0, 224, 0} .. {0, 0, 255, 253} |

{0, 1, 0, O} .. {0, 16, 255, 253}))
XMLStringWithNoCRLFHT ::= UTF8String (FROM(

{0, 0, 0, 32} .. {0, 0, 215, 255} |

{0, 0, 224, 0} .. {0, 0, 255, 253} |

{0, 1, 0, O} .. {0, 16, 255, 253}))

/* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in date
and time types */
GenericTimeTypeChoice {BasicType, Alternative} ::= CHOICE {
asnlsupportedvalue BasicType,
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othervalues Alternative}
(CONSTRAINED BY

{/* The "othervalues" alternative shall not be used for abstract

values in the "asnlsupportedvalue" alternative */3})

DateTimeType ::= VisibleString (FROM ("0™".."9" | "TZ:.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.7 */})
Day ::= DateTimeType (FROM ('O™.."9"™ | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.13 */3})
Month ::= DateTimeType (FROM ('O™.."9"™ | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.14 */3})
MonthDay ::= DateTimeType(FROM ('0".."9" | “Z:+-""))

(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.12 */})
ENCODING-CONTROL XER
GHOBA=DEFACETS MODHFHED=ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
“http://www.w3.0rg/2001/XMLSchema-instance"’
PREFIX "'xsi'
NAMESPACE ALL, ALL IN ALL AS
"http://www.w3.0rg/2001/XMLSchema
PREFIX "xsd"
USE-QNAME QName
DECIMAL Decimal
LIST ENTITIES, IDREFS, NMTOKENS
EMBED-VALUES AnyType, AnyType-nillable
ANY-ATTRIBUTES AnyType.attr, AnyType-nillable.attr
ANY-ELEMENT AnyType.elem-list.*, AnyType-nillable.content.elem-list
UNTAGGED AnyType.elem-list, AnyType-nillabke_‘content.elem-list
NAME AnySimpleType, AnyURI, Date, DateTime, Decimal, Double, Duratig
Float, GDay, GMonth, GMonthDay, GYear, GYearMonth,
Int, Language, Long,
NormalizedString,\Short,
String, Time, Token,
UnsignedInt, UnsignedLong, YnsignedShort
AS UNCAPITALIZED
NAME GenericTimeTypeChoice.ALL AS "™
USE-NIL AnyType-nillable
USE-UNION GenericTimeType€hoice
WHITESPACE AnyURI, Language, Token, DateTimeType COLLAPSE
WHITESPACE NormalizedString REPLACE

END
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Annex C

Identification of the XSD module

(This annex does not form an integral part of this Recommendation | International Standard.)

The following object identifier, OID internationalized resource identifier and object descriptor values are assigned in this
Recommendation | International Standard:

For the module defining ASN.1 types corresponding to the XSD built-in types:

{ joint-iso-i1tu-t asnl(1) specification(0) modules(0) xsd-module(2) versionl(1)}
""/ASN.1/Specification/Modules/XSD-Module/Versionl"

"ASNL1 XSD Module for Version 1 mapprng”

{ jojnt-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) version2(2)}
"/ASN.1/Specification/Modules/XSD-Module/Version2"

"ASNf1 XSD Module for Version 2 mapping"
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Annex D

Examples of mappings
(This annex does not form an integral part of this Recommendation | International Standard.)

This annex illustrates the Version 1 mapping specified in this Recommendation | International Standard by giving an
ASN.1 module corresponding to an XSD Schema. The Version 2 mapping is similar, and differs (for this example) only
in the use of the XSD module from Annex B instead of the XSD module from Annex A.

D.1 A Schema using simple type definitions

:date),

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="unqualified">
<xsd:element name="EXAMPLES">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="personnelRecord"/>
<xsd:element name="decimal" type="xsd:decimal"/>
<xsd:element name="daysOfTheWeek" type="ListOfDays"/>
<xsd:element ref="namesOfMemberNations"/>
<xsd:element ref="fileldentifier" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="personnelRecord">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="name" type="name"/>
<xsd:element name="title" type="xsd:string"/>
<xsd:element name="decimal” type="xsd:integer"/>
<xsd:element name="dateOfHire" type="xsd:date"/>
<xsd:element ref="nameOfSpouse"/>
<xsd:element ref="children"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="nameOfSpouse" type="name"/>
<xsd:complexType name="name">
<xsd:sequence>
<xsd:element name="givenName" type="xsd:string"/>
<xsd:element name="initial" type="xsd:string"/>
<xsd:element name="familyName" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="children">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="ChildInformation" minOccurs="0"
maxQccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Childinformation">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="name" type="name"/>
<Xsd element name="dateOIBIfth " type="xsd.date 7>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:simpleType name="ListOfDays">
<xsd:list itemType="Day"/>
</xsd:simpleType>
<xsd:simpleType name="Day">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="monday"/>
<xsd:enumeration value="tuesday"/>
<xsd:enumeration value="wednesday"/>
<xsd:enumeration value="thursday"/>
<xsd:enumeration value="friday"/>
<xsd:enumeration value="saturday"/>
<xsd:enumeration value="sunday"/>
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</xsd:restriction>
</xsd:simpleType>
<xsd:element name="namesOfMemberNations">
<xsd:simpleType>
<xsd:list itemType="xsd:string"/>
</xsd:simpleType>
</xsd:element>
<xsd:element name="fileldentifier">
<xsd:complexType>
<xsd:choice>
<xsd:element name="serialNumber" type="xsd:int"/>
<xsd:element name="relativeName" type="xsd:string"/>
<xsd:element ref="unidentified"/>
</xsd:choice>
</xsd:complexType>
<Ixsd:element>

ma:

<xsd:element name="unidentified" type="xsd:anyType"/>
<Ixsd:schema>
D.2 The corresponding ASN.1 definitions
The fpllowing is the corresponding ASN.1 specification and validates the same XML documents a$§ the XSD Sche
EXAMPLES{joint-iso-itu-t asnl(1l) examples(999) xml-defined-types(3)}
""ASN| 1/Examples/XML-defined-types"
DEFINITIONS
XER @ENSTRUCTIONS AUTOMATIC TAGS ::=
BEGIN
IMPORTS String, Decimal, Int, Date, AnyType
FROM XSD
{Joint-iso-itu-t asnl(1l) specification(0) modules(0) xsd-module(2) versionl(]
/* For a Version 2 mapping, the last component of the module identifier would b
version2(2) */
EXAMPLES ::= SEQUENCE {
personnelRecord PersonnelRecord,
number Decimal,
daysOfTheWeek ListOfDays,
namesOfMemberNations NamesOfMemberNations,
fileldentifier-list [UNTAGGED}
SEQUENCE (SIZE(1.-MAX)) OF fileidentifier Fileldentifier }
PerspnnelRecord ::= [NAME AS UNCAPITALIZED] SEQUENCE {
name Name,
title XSD.String,
number INTEGER,
dateOfHire XSD.Date,
nameOfSpouse NameOfSpouse,
children Children }
NamepfSpouse ::= [NAME_JAS UNCAPITALIZED] Name
Name| : := [NAME AS UNCAPITALIZED] SEQUENCE {
givenNane XSD.String,
initial XSD.String,
familyName XSD.String }
Chilfren ::= [NAME AS UNCAPITALIZED] SEQUENCE {
childInformation-list [UNTAGGED]
SEQUENCE OF
childInformation [NAME AS CAPITALIZED] ChildInformation }
ChilgInformation ::= SEQUENCE {
name Name,
date0fBiTth XSDDate—F
ListOfDays ::= [LIST] SEQUENCE OF Day
Day ::= ENUMERATED
{ friday, monday, saturday, sunday, thursday, tuesday, wednesday }
-- Note that 12.4.1.3 specifies use of a lexicographical order, as
-- the members of an enumeration are not ordered in an XML Schema
NamesOfMemberNations ::= [NAME AS UNCAPITALIZED] [LIST] SEQUENCE OF
XsD.String (FROM({O, O, O, 33} .. {0, 16, 255, 253}))
Fileldentifier ::= [NAME AS UNCAPITALIZED] SEQUENCE {
choice [UNTAGGED] CHOICE {
serialNumber XSD.Int,
relativeName XSD.String,
unidentified Unidentified } }
Unidentified ::= [NAME AS UNCAPITALIZED] XSD.AnyType
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ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance' PREFIX "'xsi"
TEXT Day:ALL
END

D.3 Further examples

In this subclause, all the partial examples (the examples that do not contain the schema element) assume that the XML
elements representing the XSD syntax are in the scope of a default namespace declaration whose namespace name is the

target namespace of the schema.

D.3. 1—Sehema-doenmentswith-import-and-inctude-element-informationitens
The fpllowing XSD Schema is composed of two namespaces that are composed from four schema files:

<I-- file "http://example.com/xyz/schema.xsd" -->

<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xyz="http://example.com/xyz"
targetNamespace="http://example.com/xyz">

<xsd:element name="xyz-elem" type="xsd:string"/>

<xsd:complexType name="Xyz-type">
<xsd:attribute name="xyz-attr" type="xsd:boolean"/>
<Ixsd:complexType>
</xsd:schema>

<!--file "http://lexample.com/abc/main.xsd" -->

<xsd:schema xmlins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xyz="http://example.com/xyz"
xmlins:abc="http://example.com/abc"
targetNamespace="http://example.com/abc">

<xsd:import namespace="http://example.com/xyz"
schemalocation="http://example.com/xyz/schema.xsd"/>

<xsd:include schemalLocation="http://example.com/abc/sub1.xsd"/>
<xsd:include schemaLocation="http://example.com/abc/sub2.xsd"/>

<xsd:element name="abc-elem" type="xyz:Xyz-type"/>
<Ixsd:schema>

<!--file "http://lexample.com/abc/subt.xsd" -->

<xsd:schema xmins:xsd="http;//www.w3.0rg/2001/XMLSchema"
xmins:abc="http://example.com/abc"
targetNamespace="http://example.com/abc">

<xsd:element.name="sub1-elem" type="xsd:string"/>
<Ixsd:schema>

<!--file "http://lexample.com/abc/sub2.xsd" -->

<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:abc="http://example.com/abc"
targetNamespace="http://example.com/abc">

<xsd:element name="sub2-elem " type="xsd:string"/>
<xsd:attribute name="sub2-attr" type="xsd:string"/>

</xsd:schema>
Those four schema documents are mapped to the two following ASN.1 modules:
XYZ -- The module reference is not standardized
DEFINITIONS XER INSTRUCTIONS AUTOMATIC TAGS :@:=
BEGIN
IMPORTS

String FROM XSD{joint-iso-itu-t asnl(l) specification(0) modules(0)
xsd-module(2) versionl(1)}

/* For a Version 2 mapping, the last component of the module

identifier would be version2(2) */

Xyz-elem ::= [NAME AS UNCAPITALIZED] XSD.String
Xyz-type ::= SEQUENCE {
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xyz-attr [ATTRIBUTE] BOOLEAN OPTIONAL }

ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
PREFIX "xsi"
NAMESPACE ALL AS "http://example.com/xyz"
PREFIX "xyz"
END
ABC -- The module reference is not standardized
DEFINITIONS XER INSTRUCTIONS AUTOMATIC TAGS ::=
BEGIN
IMPORTS

/(yL—l.ypc FROM—XYZ
String FROM XSD {joint-iso-itu-t asnl(l) specification(0) modules(0)
xsd-module(2) versionl(1)}

identifier would be version2(2) */

Abc-elem ::= [NAME AS UNCAPITALIZED] Xyz-type

Subl-elem ::= [NAME AS UNCAPITALIZED] XSD.String

Sub2-elem ::= [NAME AS UNCAPITALIZED] XSD.String

Sub2-attr ::= [NAME AS UNCAPITALIZED] [ATTRIBUTE] XSD.String

ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchepa<instance"
PREFIX "xsi"
NAMESPACE ALL AS "‘http://example.cemfabc'
PREFIX "abc™
END

D.3.2 Mapping simple type definitions

D.3.2|1 simple type definition derived by restriction

For ajcomplete set of examples of simple type restrictions, see the examples of facets in D.3.3.

D.3.2]2 simple type definition derived by list

<xsd:simpleType name="Int-list">
<xsd:list itemType="xsd:integer"/>
<Ixsd:simpleType>

<xsd:simpleType name="Int~10-to-100-list">
<xsd:list>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:minlinclusive value="10"/>
<xsd:maxinclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:list>
</xsd:simpleType>

Thesq simple type definitions are mapped to the following ASN.1 type assignments:

/* For a Version 2 mapping, the last component of thé modul

Int-Hst—— ST SEOUENCE-OFNTEGER
Int-10-to-100-list ::= [LIST] SEQUENCE OF INTEGER (10..100)

D.3.2.3 simple type definition derived by union

<xsd:simpleType name="Int-or-boolean">
<xsd:union memberType="xsd:integer xsd:boolean"/>
</xsd:simpleType>

<xsd:simpleType name="Time-or-int-or-boolean--or-dateRestriction">
<xsd:union memberType=" xsd:time Int-or-boolean">
<xsd:simpleType>
<xsd:restriction base="xsd:date">
<xsd:minlnclusive value="2003-01-01"/>
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</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:
Int-or-boolean ::= [USE-UNION] CHOICE {
integer [NAMESPACE "http://www.w3.0rg/2001/XMLSchema’™] INTEGER,
boolean [NAMESPACE "‘http://www.w3.0rg/2001/XMLSchema'™] BOOLEAN %}
Time-or-int-or-boolean-or-dateRestriction ::= [USE-UNION] CHOICE {
time [NAMESPACE "http://www.w3.0rg/2001/XMLSchema’™] XSD.Time,
integer [NAMESPACE "http://www.w3.0rg/2001/XMLSchema'™] INTEGER,
boolean [NAMESPACE "http://www.w3.0rg/2001/XMLSchema'™] BOOLEAN,
alt [NAME AS ""] XSD.Date (CONSTRAINED BY
{ /* minInclusive=""2003-01-01" */ }) }

D.3.2]4 Mapping type derivation hierarchies for simple type definitions

<xsd:simpleType name="Int-10-to-50">
<xsd:restriction base="xsd:integer">
<xsd:minExclusive value="10"/>
<xsd:maxExclusive value="50"/>
<I/xsd:restriction>
<Ixsd:simpleType>

<xsd:simpleType name="Ten-multiples">
<xsd:restriction base="Int-10-to-50">
<xsd:enumeration value="20"/>
<xsd:enumeration value="30"/>
<xsd:enumeration value="40"/>
<Ixsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="Twenty-multiples">
<xsd:restriction base="Ten-multiples">
<xsd:pattern value=".*[02468]0|0"/>
<Ixsd:restriction>
</xsd:simpleType>

<xsd:complexType name="Stock-level">
<xsd:simpleContent>
<xsd:extension base="Int-10-to-50">
<xsd:attribute name="procurement" type="Int-10-to-50"/>
</xsd:extension>
</xsd:simpleContent>
<Ixsd:complexType>

Thesq simple type definitions are mapped to the following ASN.1 type assignments:

Int-LO-to-50 ::= INTEGER (10x:.<50)

Ten-pultiples ::= [USE-NUMBER] ENUMERATED {int20(20), int30(30), int40(40)}
Twengy-multiples ::= [USE-NUMBER] ENUMERATED {int20(20), int40(40)}
Stock-level ::= SEQUENCE {

procurement [ATTRIBUTE] Int-10-to-50 OPTIONAL,

base [UNTAGGED] Int-10-to-50 }
Ten-pultiples-dérivations ::= [USE-TYPE] CHOICE {

ten~multiples [NAME AS CAPITALIZED] Ten-multiples,
twenty-multiples [NAME AS CAPITALIZED] Twenty-multiples }

Int-[l0-to-50~derivations ::= [USE-TYPE] CHOICE {
int-10-to-50 [NAME AS CAPITALIZED] Int-10-to-50,
stock-level [NAME AS CAPITALIZED] Stock-level,
H Dl Tan_multinlac

0 L 3
twenty-multiples [NAME AS CAPITALIZED] Twenty-multiples }

if and only if:

a) the simple type definition "Int-10-to-50" occurs as the type definition of at least one element declaration (not
shown in the example) that is being mapped to ASN.1;

b) the simple type definition "Ten-multiples" occurs as the type definition of at least one element declaration (not
shown in the example) that is being mapped to ASN.1; and

c) there are no other schema components being mapped to ASN.1 which are generating the ASN.1 type
reference names Int-10-to-50, Ten-multiples, Twenty-multiples, Stock-level, Ten-
multiples-derivations, and Int-10-to-50-derivations.
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D.3.3 Mapping facets

D.3.3.1 length, minLength, and maxLength

<xsd:simpleType name="String-10">
<xsd:restriction base="xsd:string">
<xsd:length value="10"/>
<Ixsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="String-5-to-10">
<xsd:restriction base="xsd:string">
<xsd:minLength value="5"/>
<xsd:maxLength value="10"/>
<Ixsd:restriction>
<Ixsd:simpleType>

Thesq two simple type definitions are mapped to the following ASN.1 type assignments:
Stripg-10 ::= XSD.String (SI1ZE(10))
Stripg-5-to-10 ::= XSD.String (SI1ZE(5..10))

D.3.3{2 pattern

<xsd:simpleType name="My-filename">
<xsd:restriction base="xsd:string">
<xsd:pattern value="[&#x20;-&#xFF;]*"/>
<xsd:pattern value="/2([*]*/)*["*[*" I>
</xsd:restriction>
<Ixsd:simpleType>

This gimple type definition is mapped to the following ASN.1 type assignment:
My-flename ::= XSD.String
(CONSTRAINED BY
{/* XML representation of the XSD pattern
"[&#X20 1 —&HXFF ;1> /2 ([N 1*8#X2F ;) * [N/ ]*&#X2F ;> */})

D.3.313 whiteSpace

<xsd:simpleType name="My-String">
<xsd:restriction base="xsd:string">
<xsd:whiteSpace value="preserve'/>
</xsd:restriction>
<Ixsd:simpleType>

<xsd:simpleType name="My-NormalizedString">
<xsd:restriction base="xsd:string">
<xsd:whiteSpace valué="replace"/>
</xsd:restriction>
<Ixsd:simpleType>

<xsd:simpleType name="My-FokenString">
<xsd:restriction base="xsd:string">
<xsd:whiteSpace value="collapse"/>
</xsd:restrietion>
<Ixsd:simpleType>

Thesq simple type definitions are mapped to the following ASN.1 type assignments:
My-SgEring ::=X%SD.String

My-NprmalizedString ::= [WHITESPACE REPLACE] XSD.String
(FROM ({0, 0, 0, 32} .. {0, 16, 255, 255}))
My-TpkenString ::= [WHITESPACE COLLAPSE] XSD.String

(FROM ({0, 0, 0, 32} .. {0, 16, 255, 255}))

(PATTERN "~ 12~ 2 P2

D.3.3.4 mininclusive, minExclusive, maxinclusive, and maxExclusive

<xsd:simpleType name="Int-10-to-100">
<xsd:restriction base="xsd:integer">
<xsd:minExclusive value="10"/>
<xsd:maxinclusive value="100"/>
</xsd:restriction>
<Ixsd:simpleType>

<xsd:simpleType name="Pi-approximation">
<xsd:restriction base="xsd:double">
<xsd:minExclusive value="3.14159"/>
<xsd:maxExclusive value="3.1416"/>
<Ixsd:restriction>

44 Rec. ITU-T X.694 (08/2015)


https://standardsiso.com/api/?name=a8024a6493aceab9d5b750cd6033d096

ISO/IEC 8825-5:2015 (E)

</xsd:simpleType>

<xsd:simpleType name="Morning">
<xsd:restriction base="xsd:time">
<xsd:mininclusive value="00:00:00"/>
<xsd:maxExclusive value="12:00:00"/>
</xsd:restriction>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:

Int-10-to-100 ::= INTEGER (10<..100)
Pi-approximation ::= XSD.Double (3.14159<..<3.1416)
Morning ::= XSD.Time (CONSTRAINED BY
{/* minInclusive="00:00:00" maxExclusive="12:00:00" */ })
D.3.3;5—tetalBigits-and-fractionDigits

<xsd:simpleType name="RefundableExpenses">
<xsd:restriction base="xsd:decimal">
<xsd:totalDigits value="5"/>
<xsd:fractionDigits value="2"/>
</xsd:restriction>
<Ixsd:simpleType>

This simple type definition is mapped to the following ASN.1 type assignment:
RefupdableExpenses ::= XSD.Decimal (CONSTRAINED BY
{/* totalDigits="5" fractionDigits="2" */ })

D.3.3}6 enumeration

<xsd:simpleType name="FarmAnimals">
<xsd:restriction base="xsd:normalizedString">
<xsd:enumeration value="Horse"/>
<xsd:enumeration value="Bull"/>
<xsd:enumeration value="Cow"/>
<xsd:enumeration value="Pig"/>
<xsd:enumeration value="Duck"/>
<xsd:enumeration value="Goose"/>
<I/xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="PrimeNumbersBelow30">
<xsd:restriction base="xsd:integer">
<xsd:enumeration value="2"/>
<xsd:enumeration value="3%/>
<xsd:enumeration value="5"/>
<xsd:enumeration value="7"/>
<xsd:enumeration value="11"/>
<xsd:enumeration value="13"/>
<xsd:enumeration value="17"/>
<xsd:enumeration value="19"/>
<xsd:enumeration value="23"/>
<xsdenumeration value="29"/>
<I/xsd:restriction>
<Ixsd:simpleType>

<xsd:simpleType name="X680-release">
<xsd:restriction base="xsd:gYearMonth">
<xsd:enumeration value="2002-07"/>
<xsd:enumeration value="1997-12"/>
<xsd:enumeration value="1994-07"/>
</xsd:restriction>
<Ixsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:

FarmAnimals ::= [WHITESPACE REPLACE]
-- This encoding instruction ensures that an enumeration such as
—-- value="Slow Loris” (containing a space) is encoded correctly.
ENUMERATED { bull, cow, duck, goose, horse, pig }

PrimeNumbersBelow30 ::= [USE-NUMBER] ENUMERATED {int2(2), int3(3), int5(5), int7(7),
int11(11), intl3(13), intl7(17), intl9(19), int23(23), Int29(29)}
X680-release ::= XSD.GYearMonth (*'2002-07' | "1997-12" | "1994-07")

The following encoding instruction is included in the XER encoding control section:
TEXT FarmAnimals:ALL AS CAPITALIZED
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D.3.3.7 enumeration in conjunction with other facets

The following examples are based on the inheritance of facets using the restriction of some of the types defined in D.3.3.6.

<xsd:simpleType name="FarmAnimals-subset">
<xsd:restriction base="FarmAnimals">
<xsd:minLength value="4"/>
<xsd:pattern value="[*oe]*"/>
<Ixsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="PrimeNumbersBelow30-subset">
<xsd:restriction base="PrimeNumbersBelow30">
<xsd:minExclusive value="5"/>
<xsd:pattern value=".*[23].*"/>
<I/xsd:restriction>

<Ixsd:simpleType>

Thesqg simple type definitions are mapped to the following ASN.1 type assignments:

/* Hprse and Goose do not satisfy the pattern facet

Cpw and Pig do not satisfy the minLength facet */

FarmAnimals-subset ::= [WHITESPACE REPLACE] ENUMERATED {bull, duck}

/* 2|, 3 and 5 do not satisfy the minExclusive facet

2, 5, 7, 11, 17 and 19 do not satisfy the pattern facet */
PrimgNumbersBelow30-subset ::= [USE-NUMBER] ENUMERATED {intl13(13), int23(23),
int29(29)}

The fpllowing encoding instruction is included in the XER encoding control section:
TEXT| FarmAnimals-subset:ALL AS CAPITALIZED

D.3.4 Mapping element declarations

D.3.4{1 element declarations whose type definition is a top-level simple type definition or complex type definition
<xsd:element name="Forename" type="xsd:token"/>
<xsd:element name="File" type="My-filename"/>

<xsd:element name="Value" type="Int-10-to-50"/>

Thesqg element declarations are mapped to the following ASN:1 type assignments:

Forehame ::= XSD.Token
File| - := My-Filename
Valug ::= Int-10-to-50-derivations

NOTE — The type "My-filename" and its mapping.to ASN.1 is defined in D.3.3.2; the type "Int-10-to-50" and its mapping to

is defined in D.3.2.4.

D.3.4]2 element declarations whose type‘definition is an anonymous simple type definition or complex type definition

<xsd:element name="maxOceurs">
<xsd:simpleType>
<xsd:union memberTypes="xsd:nonNegativelnteger">
<xsd:simpleType>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="unbounded"/>
<Ixsd:restriction>
</xsd:simpleType>
</xsd:union>
<Ixsd:simpleType>
<Ixsd:element>

<xsd:element name="address">

ASN.1

Aau'.\.uulp:c)\-rypc

<xsd:sequence>
<xsd:element name="line-1" type="xsd:token"/>
<xsd:element name="line-2" type="xsd:token"/>
<xsd:element name="city" type="xsd:token"/>
<xsd:element name="state" type="xsd:token" minOccurs="0"/>
<xsd:element name="zip" type="xsd:token"/>

</xsd:sequence>

<xsd:attribute name="country" type="xsd:token"/>

</xsd:complexType>
</xsd:element>

These element declarations are mapped to the following ASN.1 type assignments:
MaxOccurs ::= [NAME AS UNCAPITALIZED] [USE-UNION] CHOICE {
nonNegativelnteger [NAMESPACE AS *http://www.w3.0rg/2001/XMLSchema’]
INTEGER (0. .MAX),
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alt [NAME AS ***"] ENUMERATED {unbounded} }
Address ::= [NAME AS UNCAPITALIZED] SEQUENCE {

country [ATTRIBUTE] XSD.Token OPTIONAL,

line-1 XSD.Token,

line-2 XSD.Token,

city XSD.Token,

state XSD.Token OPTIONAL,

zip XSD.Token }

D.3.4.3 element declarations which are the head of an element substitution group

Theseg
Tac
Toe
Tic-

Foo
Bar
Foo-

if and

<xsd:element name="Tic" type="xsd:integer" abstract="true"/>

<xsd:element name="Tac" type="xsd:byte" substitutionGroup="Tic"/>

—_ " A A VT YY)

<xsd:element name="Foo" type="xsd:date"/>

<xsd:element name="Bar" substitutionGroup="Foo"/>

element declarations are mapped to:

2= INTEGER (-128..127)

F 2= INTEGER

group ::= [UNTAGGED] CHOICE {
tac [NAME AS CAPITALIZED] Tac,
toe [NAME AS CAPITALIZED] Toe }

[ = XSD.Date

[ = XSD.Date

Jroup ::= [UNTAGGED] CHOICE {
bar [NAME AS CAPITALIZED] Bar,
foo [NAME AS CAPITALIZED] Foo }

only if:

a) the element declaration "Tic" occurs as the term of at l¢ast one particle (not shown in the example)
being mapped to ASN.1;

b) the element declaration "Foo" occurs as the term“of at least one particle (not shown in the example)
being mapped to ASN.1; and

c) there are no other schema components-being mapped to ASN.1 which are generating the ASN.
reference names Tac, Toe, Foo, Bar, Tic-group, and Foo-group.

D.3.4

D.3.4}4.1 The following is an element declaration with an anonymous simple type definition, not used as the bas

defini

ThlS [:
Tele

D.3.4}4.2 The followingis"an element declaration with an anonymous complex type definition with simple content, no

as the

4 element declarations with a value constraint that is a default value

ion of any type.

<xsd:element name="Telephone" type="xsd:token" default="undefined"/>

llement declaration is mapped to the following ASN.1 type assignment:
bhone ::= [DEFAULT3FOR-EMPTY AS "undefined'"] XSD.Token

base type definition of any type.

<xsd:eélement name="InternationalTelephone" default="undefined">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:token">

hat is

hat is

type

e type

t used

<xsd:attribute name="country-code" type="xsd:integer"/>

<Ixsd.extension>
</xsd:simpleContent>
</xsd:complexType>
<I/xsd:element>

This element declaration is mapped to the following ASN.1 type assignment:

Inte

rnationalTelephone ::= [DEFAULT-FOR-EMPTY AS "‘undefined'™] SEQUENCE {
country-code [ATTRIBUTE] INTEGER OPTIONAL,
base [UNTAGGED] XSD.Token }

D.3.4.4.3 The following is an element declaration with an anonymous complex type definition. The complex type definition
has complex content that is mixed and emptiable, and is not used as the base type definition of any type.

<xsd:element name="Description" default="absent">
<xsd:complexType mixed="true">
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<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="bold" type="xsd:string"/>
<xsd:element name="italic" type="xsd:string"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>

This element declaration is mapped to the following ASN.1 type assignment:
Description ::= [EMBED-VALUES] [DEFAULT-FOR-EMPTY AS "absent™] SEQUENCE {
embed-values SEQUENCE OF XSD.String,
choice-list  [UNTAGGED] SEQUENCE OF [UNTAGGED] CHOICE {
bold XSD.String,
italic XSD.String } } (CONSTRAINED BY
{/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */})

of amother

This ¢xample uses the XSD and ASN.1 types of the example in D.3.2.4.

<xsd:element name="Quantity" type="Int-10-to-50" default="20"/>

This ¢lement declaration is mapped to the following ASN.1 type assignment:
Quangity :-:= Int-10-to-50-deriv-default-20

If no ASN.1 type corresponding to Int-10-to-50, with a default value of "20" has already been generated, the follpwing
type i also generated:

Int-[L0-to-50-deriv-default-20 ::= [USE-TYPE] CHOICE {
int-10-to-50 [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS 20]
Int-10-to-50,
stock-level [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS 20]

Stock-level,;

ten-multiples [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS int20]
Ten-multiples,

twenty-multiples [NAME AS CAPITALIZED}\DEFAULT-FOR-EMPTY AS int20]
Twenty-multiples }

D.3.4{5 element declaration with a value constraint that is a fixed value

D.3.4]5.1 The following is an element declaration with an“anonymous simple type definition, which is not used as th¢ base
type definition of any type.

<xsd:element name="UnknownTelephone"type="xsd:token" fixed="undefined"/>

This ¢lement declaration is mapped to the following ASN.1 type assignment:
UnknpwnTelephone ::= [DEFAULT-FOR-EMPTY AS "undefined™] XSD.Token (“'undefined™)

D.3.4{5.2 The following is an element\declaration with an anonymous complex type definition. The complex type defjnition
has simple content and is not used ag the base type definition of any type.

<xsd:element name="UnknowninternationalTelephone" fixed="undefined">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:token">
<xsd:attribute name="country-code" type="xsd:integer"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>

This ¢lement declaration is mapped to the following ASN.1 type assignment:

UnknownlInternationalTelephone ::= |DEFAULT-FOR-EMPTY AS "undefined™] SEQUENCE {
country-code [ATTRIBUTE] INTEGER OPTIONAL,
base [UNTAGGED] XSD.Token }

(WITH COMPONENTS {..., base (“'undefined')})

D.3.4.5.3 The following is an element declaration with an anonymous complex type definition. The complex type definition
has complex content that is mixed and emptiable, and is not used as the base type definition of any type.

<xsd:element name="UnknownDescription" fixed="absent">
<xsd:complexType mixed="true">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="bold" type="xsd:string"/>
<xsd:element name="italic" type="xsd:string"/>
</xsd:choice>
</xsd:complexType>
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